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March 21, 2002
FLKE-005 PHONE

630-293-6330

VIA FIRST CLASS MAIL

Mr. Fred Micke

U.S. EPA, Region 5

On-Scene Coordinator
Emergency Response Section #3
77 W. Jackson Bivd. (SE-5J)
Chicago, lllinois 60604-3590

SUBJECT: Response to USEPA Comments Dated 03/06/02 re: Investigation Work Plan
REFERENCE: DuSable Park, Chicago, IL
Dear Mr. Micke:

Thank you for reviewing Kerr-McGee's revised Investigation Work Plan for the proposed limited
site investigation at the DuSable Park Site in Chicago, IL. The original plan Work Plan was
submitted to U.S. EPA on 11/12/01 and comments were received on 1/29/02. The Work Plan
was revised and resubmitted to U.S. EPA on 2/12/02 and comments were received on 3/6/02.
In response to your 3/6/02 comments, Kerr-McGee has prepared this response letter and
attached a revised Investigation Work Plan for your review and approval.

Kerr-McGee is ready to begin the limited site Investigation pending your approval of the
attached Work Plan.

The following is a recitation of the EPA comments, individually followed by Kerr-McGee’s
responses:

USEPA Comment # 1
Sampling Methods, 7.2.4, page 5 of 8 --USEPA and Field Investigation Leader must agree to
alternative methods in the Investigation Work Plan that are not part of the finalized Workplan.

Kerr-McGee Response
Section 7.2.4 of the Soil Sampling Work Instruction has been modified to include the
referenced text.

USEPA Comment # 2

Surveys for Surface Contamination and Release of Equipment for Unrestricted Use,
Section 3.2 and Attachment 3; Decontamination, Section 3.2 — USEPA has required that
Federal criteria and guidelines be followed unless State criteria and guidelines be followed
unless State criteria and guidelines are more restrictive. USEPA relies upon guidelines used by
the Nuclear Regulatory Commission for unrestricted release of objects as found in Table 1 of
Regulatory Guide 1.86.




FLKE-005

Section 3.2 Guidelines [also shown on page 13 of 17, Attachment 3, WCP 345-5] exceed the
guidelines in the Nuclear Regulatory Commission’s Regulatory Guide 1.86. For removable
radium contamination (radium-226, radium-28) this is 20 disintegrations per minute per 100
square centimeters (dpm/100 sz)_ Where contamination is removablie plus fixed the levels are
100 dpm/100 cm’ (average) and 300 dpm/100 cm’.

A copy of Regulatory Guide 1.86 is attached.

Kerr-McGee Response

The comments reference Kerr-McGee's West Chicago Project Standard Operating Procedures
(SOPs) that have been approved for use by the lllinois Department of Nuclear Safety. Due to
the limited extent of this investigation, it is more appropriate to create Work Instructions to
address these comments rather than revising approved SOPs. Therefore SOPs 345 (Surveys
for Surface Contamination and Release of Equipment for Unrestricted Use) and 347
(Decontamination) have been eliminated and replaced with the corresponding Work
Instructions.

These new Work Instructions reference the June 1974 U.S. Atomic Energy Commission
Regulatory Guide that USEPA included with their 3/6/02 comments.

Please call me at (630) 293-6374 if you have any questions.

Very truly yours,
KERR-McGEE CHEMICAL LLC

2

Bernard Bono
Senior Engineer

Attachments
cc: Mary L. Fulghum, Esqg. (USEPA)
File: DPCH -EPA
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SCOPE AND OBJECTIVES

This Investigation Work Plan provides an overview of work that will be done to
determine whether the four anomalies located by the U.S. EPA represent buried thorium
residuals or surface concentration anomalies. The work will be performed at the DuSable
Park Site (Site) located in Chicago, Illinois. The location of the Site is shown on Figure 1.
The Site 1s currently a vacant parcel heavily overgrown with tall weeds and scrub trees.

Kerr-McGee Chemical LLC (Kerr-McGee) is performing this limited Site investigation.
Kerr-McGee, through its own personnel and qualified contractors, will investigate four
specific areas of the Site, previously identified by the U.S. EPA as having surface gamma
readings above background levels. These four areas are shown on Figure 2.

The Investigation Work Plan describes the work to be performed, health and safety
issues, and includes the Work Instructions and Standard Operating procedures (SOPs) to
be used. The Work Instructions to be used include surface gamma survey, soil sampling,
sample preparation, ard downhole gamma logging, surveys for unrestricted release of
equipment and decontamination. The standard operating procedures that will be used

include Decontamination(SOP-347), Operation of the Canberra HPGe Gamma Detector
(SOP 363) and Moisture Analysis (SOP 365).

The four investigation areas will be located in the field using a Trimble Pro-XR global
positioning system (GPS) unit with a datalogger. This unit will record the northings and
eastings of the boreholes to a horizontal accuracy of +/- one meter. These four areas will
be surface gamma surveyed to find the surface area with the highest gamma reading. At
the point of the highest surface gamma reading in each area, a borehole will be advanced
vertically downward by hand pounding a geoprobe tube down to a depth of two feet. The
boreholes will then be gamma logged with a calibrated meter to determine if low-level
11(e)(2) byproduct material is present in concentrations exceeding 7.1 pCi/g. All surface
gamma survey and downhole gamma logging readings will be collected as quality data.

If the gamma logging count rates do not increase with depth, then the surface activity
does not represent buried material. If count rates do increase, the hole could be advanced
to refusal to determine the thickness and activity of the substrata material exceeding the
cleanup criteria. If material exceeding the cleanup criteria is encountered at depth, up to
four step out holes may be performed at each location to collect additional information
regarding the horizontal extent. Additional investigation beyond the above-described
stepouts would change the current scope of this investigation and would require a
revision to this Investigation Work Plan.

Soil samples will be collected using a hand auger in accordance with the attached soil
sampling Work Instruction. The soil sample will be collected at a depth corresponding to
the interval 3” above to 3” below the highest downhole gamma reading. Samples will be
homogenized in the field and rocks, sticks and foreign objects greater than approximately
one-inch will be removed. The field sample will then be split with the U.S. EPA who
may then choose to do additional screening and homogenizing in the field.

The samples will be prepared in the lab in accordance with the sample preparation Work

DuSable Park Site -Chicago, IL
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Instruction, moisture corrected in accordance with SOP 365, and analyzed for the U-238,
Th 232 & U-235 decay series using the Canberra HPGe Gamma Detector in accordance
with SOP 363.

REPORTING

A report of the investigation results will be submitted to the U.S. EPA within 60 days
after the borings are completed. The report will include a map of anomaly areas showing
the borehole locations, surface gamma readings, downhole gamma logs and soil sample
results. The soil sample results will include radionuclide identities, activity
concentrations and the depths below surface of the samples.

ACCESS

The Kerr-McGee Field Investigation Leader will obtain access to the land parcels
comprising the Site from the respective property owner (Chicago Park District) prior to
beginning investigative activities. This access will include permission for Kerr-McGee
and U.S. EPA employees, contractors, agents, consultants, designees, and representatives
to conduct actions required as part of this investigation. The Environmental Access
Agreement form has been included as Figure 3. Kerr-McGee will provide the U.S.EPA
with a minimum of two business days notice prior to the start of the limited Site
investigation.

UTILITIES

Utilities will be located prior to performing any ground intrusive activity on the property.
The Field Investigation Leader will be responsible for originating a request for a
DIGGER Utility Locate for each property where drilling is proposed. The phone number
for DIGGER is 1-312-744-7000. DIGGER clearances are valid for fourteen days.

DESCRIPTION OF CREW

Delineation drilling boreholes will be advanced by hand pounding the geoprobe pipe
using a heavy weight. The crew typically consists of a driller and a helper to advance the
borings. In addition, a Health Physics (HP) technician will be present to perform the
surface gamma survey, downhole gamma logging, soil sampling and decontamination
tasks. A Kerr-McGee Field Investigation Leader will also be on site to oversee the work.

HEALTH AND SAFETY

The Field Investigation Leader will ensure all work is done in a safe and proper manner.
A brief tailgate meeting will be conducted on site before initiating work to explain
potential hazards that may be encountered during the work. Potential hazards which
could be encountered during investigation activities include contaminated soil materials,
contact with trespassers sleeping in the weeds, hazards associated with lifting and hand-
pounding holes, contact with utilities, and contact with wild parsnip.

DuSable Park Site -Chicago, IL
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Constituents of concern that could be encountered during investigation activities include
low-level 11(e)(2) byproduct material present in concentrations exceeding the action
criteria. This may include U-238, Th-232 and progeny. U-235 would be expected to be
present in a ratio of 0.0456 times the activity of U-238.

The mechanisms for exposure for these materials are direct exposure, inhalation,
ingestion, and eye/skin contact. The primary mechanism for exposure is direct exposure
to external gamma radiation. All workers will be instructed in appropriate safety
measures to protect against exposure to the above materials.

Trespassers shall be addressed in a courteous and professional manner, however if they
become hostile or aggressive, the crew will vacate the work area and call the Chicago
Police Department for assistance.

The site is heavily covered with wild parsnip, which can be a strong skin irritant on sunny
days. The crew will be instructed to wear long sleeve shirts and gloves at all times they
are working in the tall weeds area.

It is anticipated that the investigation work can be done in Modified Level D PPE.
Modified Level D PPE for the project includes steel toed or OSHA approved safety work
boots or shoes, disposable work gloves, and safety glasses. All visitors must have
appropriate PPE and must be accompanied by the Field Investigation Leader.

If monitoring indicates that contamination is present at the surface, above action criteria
levels of 7.1 pCi/g, then a restricted access area will be created at the perimeter of known
contamination, with an appropriate buffer. If work must be performed in an area with
surface contamination above action criteria levels, then the senior HP technician will
upgrade the PPE requirements to include disposable coveralls, rubber booties and cotton
gloves. Any upgrades in PPE will be at the discretion of the attending HP and will be
based on the activity of the material encountered and the task being performed.

All workers and visitors will follow decontamination procedures in accordance with SOP
347 and with Nuelear Regulatory Atomic Energy Commission levels in Regulatory
Guide 1.86, Table 1 and, only if more restrictive, to State of Illinois regulatory levels if
they come into contact with low-level 11(e)(2) byproduct material in concentrations
exceeding the action criteria. Before leaving the exclusion zone, site personnel shall be
checked through use of a hand-held frisker to ensure that contamination is not present on
skin or clothes.

DuSable Park Site -Chicago, IL
Investigation Work Plan Page 3 0of 6
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ENVIRONMENTAL ACCESS AGREEMENT

1. I (we), the undersigned, do hereby grant to Kerr-McGee Chemical LLC
("Kerr-McGee"), its employees, authorized representatives and contractors;
United States Environmental Protection Agency ("U.S. EPA"), its
representatives and contractors; license and permission to enter upon owner's
property described as:

Property Address/Location:

for the purpose of conducting environmental investigation activities. Kerr-
McGee is not U.S. EPA's representative with respect to liability associated
with the Chicago Streeterville Area Projects.

2. Upon conclusion of the investigation activities, Kerr-McGee shall remove all
its equipment, and disturbed areas shall be restored, to the extent practical, to
original conditions.

Dated this day of , 2002.

Owner(s):
Phone#

File: DPCH-



DuSable Park

Surface Gamma Survey Work Instruction

Date: February 6, 2002

1. PURPOSE

This work instruction provides direction for surface gamma radiological survey
work to be performed for the limited site investigation at DuSable Park in
Chicago, Hlinois.

2. SCOPE

Radiological surveys will be performed at the Site as part of the limited Site
investigation

3. REFERENCES

3.1 REF Facility Procedure - SOP-WCP 376 “Portable Survey Instrument
Operability Checks”

3.2 REF Facility Procedure - SOP-WCP 379 "Calibration of the Ludlum Scaler
Ratemeter Model 2221."

4. EQUIPMENT AND MATERIALS

The following equipment may be used as part of the survey programs. Other
equipment may be substituted if necessary because of availability of the items
listed or the conditions encountered at the site.

4.1  Trimble Pro XR GPS unit with a datalogger to record the northing, easting
and count rate of each surface gamma survey point.

4.2 2-inch by 2-inch Nal (T1) gamma detector.
4.3 Ludlum Model 2221 portable scaler ratemeter analyzer.

44 Weedwacker (if necessary).

DuSable Park Site ~ Chicago, IL
Surface Gamyma Survey Work Instruction Page 1 0f2



5. INSTRUCTIONS FOR RADIOLOGICAL SURVEY
5.1  Navigate to EPA anomaly areas using GPS unit.
5.2  Clear brush for gamma survey walkover survey.

5.3 Locate point of highest surface gamma reading in each of the four
anomaly areas.

5.4  The Ludlum ratemeter is set for 2-second time-weighted average count
rate.

5.5 Hold the survey meter probe perpendicular to the ground surface at a
height of approximately two to six inches.

5.6 Walk along back and forth over the survey area on one-meter grid lines at
a maximum speed of about 0.5 meters per second (1 mile per hour).

5.7 Continue surveying for a minimum ten-meter radius or until readings
approach background around the highest reading in each area

6. RECORDS/REPORTS/NOTIFICATIONS
The following documents will be maintained as quality records:
o Field Logbooks
o Map of gamma survey locations

o Data downloads from GPS unit data logger

DuSsble Park Site — Chicago, IL
Surface Gamma Survey Work Instruction Page20f2



DuSable Park

Soil Sampling Work Instruction

Date: March 19, 2002

1. PURPOSE

This work instruction provides direction for collecting soil samples and splitting
them with the U.S. EPA as part of the limited site investigation at DuSable Park
in Chicago, lllinois. Kerr-McGee's split samples will be submitted to Kerr-
McGee’s laboratory for counting in a one-liter Marinelli geometry. The samples
will be moisture corrected and analyzed for the U-238, Th-232 & U-235 decay
series using the Canberra HPGe Gamma Detector.

2. SCOPE

The DuSable Park samples will be collected from the area with the highest
surface gamma survey reading in each of the four anomaly areas identified by
the U.S. EPA. The Field Investigation Leader will coordinate the sampling efforts.

3. REFERENCES

3.1 Surface Gamma Survey Work Instruction for DuSable Park

3.2 U.S. Nuclear Regulatory Commission, NUREG/CR-5849, Manual for
Conducting Radiological Surveys in Support of License Termination, June
1992.

4, EQUIPMENT AND MATERIALS

4.1 Equipment and Materials Management

Downhole and sampling tools are cleaned in accordance with the
Decontamination Procedure (SOP-WCP347).

4.2 Sampling Equipment and Materials
Equipment used for soil sampling includes the following:

e Auger or other Coring Tool

DuSable Park Site — Chicago, IL
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« Shovel and Trowel

« Plastic Collection Bags
o Plastic Sheets (optional)
o Sampling Tracking Form
o Field Logbook

« Container (for collecting potentially contaminated waste generated
during the sampling process ) (e.g., gloves, plastic sheets, etc.)

e Bucket or stainless steel mixing bowl (for homogenizing samples)
o Appropriate Personal Protective Equipment
o Paper Towels for decontamination

o Survey Instrument (for verifying clean sampling equipment and
hands)

Other equipment may be substituted if necessary because of availability
of the items listed or the conditions encountered at the site. Substitute
equipment shall be documented in the Field Logbook and approved by the
Field Investigation Leader.

5. IN-SITU SOIL SAMPLING

This section describes the methods for choosing sample locations and sampling
methods.

5.1 Sample Location Selection

The soil sample will be collected at a depth corresponding to the interval
3” above to 3" below the highest downhole gamma reading

5.2 Drilling Procedures

In general, manual or power-auger assisted drilling will be used. Drilling
will follow the procedures described in Section 7.2.

6. SAMPLE TRACKING

To establish the documentation necessary to track the sample from the time of
collection, the sample identification and Sample Tracking Forms must
accompany samples that are sent to the laboratory. If potential contamination is
indicated (material history, etc.) the outside of the sample container will be
screened for loose contamination.

DuSable Park Site — Chicago, IL
Soil Sampling Work Instruction Page 2 of 8



7. SAMPLING METHODS

7.1 Surface Soil Sampling

711

7.1.2

7.1.3

7.1.5

7.1.6

71.7
71.8

719
7.1.10

DuSable Park Site - Chicago, IL
Soil Sampling Work Instruction

If necessary, to minimize contamination, spread a clean sheet of
plastic next to the area to be sampled; assemble the sampling
equipment required.

Enter the complete information on the Sample Tracking Form:

. Sample Number

. Sample Matrix

. Sample Location

. Purpose of Sample Collection

. Include applicable comments regarding the sample, location,

weather, conditions, or other factors that may be relevant
. Collected by (your name).

Mark the collection bag or prepare the identification tag for the
sample.

Collect the soil samples from the six-inch interval corresponding to
the depth of the highest downhole gamma log reading. Use a
shovel or trowel to collect soil from the depth required.

If the soil sample is taken from the uppermost six-inch layer at the
surface, the top three inches of soil must not be discarded. This
should include the dirt around the grass and plants.

Place the representative soil sample in containers and stir to
ensure homogeneity and sample uniformity, if necessary. Remove
rocks, sticks, and foreign objects greater than approximately one
(1) inch. A one-inch sieve can be used if necessary.

Split the sample with the U.S. EPA.

Attach the identification tag to the sample bag if appropriate and
place the bag in the sample container.

Decontaminate the sampling equipment as required by Section 8.

Return any location markers (such as pin flags) that were removed
in order to sample. Fill in all sampling holes to eliminate a possible
tripping hazard.

Page 3 of 8



7.1.11

If specific data are not available, mark a pin flag with the sample
identification number and place the flag at the center of the
sampling location before leaving.

7.2  Subsurface Sampling (Undisturbed Soils)

7.21

7.2.2

7.2.3

7.2.4

DuSable Park Site — Chicago, IL
Soil Sampling Work Instruction

If necessary, to minimize contamination, spread a clean sheet of
plastic next to the area to be sampled; assemble the sampling
equipment required.

Enter the complete information on the Sample Tracking Form:

. Sample Number

. Sample Matrix (i.e., substance)

. Sample Location

. Purpose of Sample Collection

. Include applicable comments regarding the sample, location,

weather, conditions, or other factors that may be relevant
. Collected by (your name)

Mark the collection bag or prepare the identification tag for the
sample.

Sample the material using a hand core sampling tool or hammer
driven split spoon sampler. Collect the soil samples from the six-
inch interval corresponding to the depth of the highest downhole
gamma log reading. Use a shovel or trowel to collect soil from the
depth required. Alternatively, an auger method may be used.

Using an auger, drill to the desired sampling depth; keep the auger
turning until no more material comes up. The soil around the hole
is fairly well mixed and representative of the interval just drilled.
Origin surface material adjacent to or far away from the hole will
not be part of the sample.

If the soil sample is to be obtained from a particular depth (not a
composite from surface to depth), and the material refuses to pass
into the coring tool, the following sampling method will be
performed. Drill to the top of the desired sampling depth; keep the
auger turning until no more material comes up. Remove the auger
and sample the material using a hand core sampling tool or
hammer driven split spoon sampler. The first three inches of the
sampled obtained in this particular instance will be considered
slough and not part of the desired sample.

Page 4 of 8



NOTE: If, due to the conditions of the sampling area, this method
does not work, an alternative method(s), approved by the Field
Investigation Leader, and agreed to by the USEPA, may be used.
Alternative methods, when used, will be documented by the field
personnel in the Field

7.2.5 If the soil sample is taken from the uppermost six-inch layer at the
surface, the top three inches of soil must not be discarded. This
should include the dirt around the grass and plants.

7.2.6 Place the representative soil sample in containers and stir to
ensure homogeneity and sample uniformity, if necessary. Remove
rocks, sticks, and foreign objects greater than approximately one
(1) inch. A one-inch sieve can be used if necessary.

7.2.7 Split the sample with the U.S. EPA.

7.2.8 Using a hand trowel, collect approximately one (1) quart of the
augured soil in the plastic sample bag or jar. For core segments,
place each 6-9 inch (nominally 5-7 inch) segment in the plastic
sample bag or jar.

7.2.9 Label the sample container.

7.2.10 Return unused material to the sampling hole and fill in the hole to
eliminate possible tripping hazard.

7.2.11 Decontaminate the sampling equipment as required by Section 8.

7.2.12When required, mark a pin flag with the sample identification
number and place the flag at the center of the sampling location
before leaving.

7.3  Soil Sample Size

Each soil sample collected for radiological analyses will be a minimum of
four (4) pounds and should not exceed 10 pounds. Sample size
requirements are detailed in Work Instruction for Sample Preparation
Procedure for Gamma Spectral Analysis.

8. EQUIPMENT CLEANING

To avoid cross-contamination, the sampling equipment will be cleaned prior to
and between samples. The following steps will be followed to clean equipment.

Remove loose contamination by gently tapping/shaking the item.

DuSable Park Site — Chicago, IL
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Using a stainless steel brush or paper towels, remove material that did not
dislodge.

If the item appears to be clean (i.e., no visible clinging soil), proceed to the
next sampling area.

If the item does not appear to be clean or if a survey with the appropriate
instrument does not verify that it is, scrub the item with water. While
holding the item over the sampling location, rinse the item with water.

Dry the item with paper towels or repeat the scrubbing sequence as
necessary.

Dispose of cleaning materials, plastic sheeting, and associated items as
contaminated materials in accordance with instructions provided by the
Field Team Leader.

9. QUALITY CONTROL

9.1

9.2

QC Samples

To evaluate the variance in the soil sampling protocol, field duplicates will
be collected at least once per sampling event and at a minimum of one
duplicate per 20 samples specified intervals. These QC samples will be
identified and noted in the Field Logbook.

The duplicate will be taken from the homogenized sample collected from
one of the four sampling areas. The duplicate will be randomly selected
and identified before the sampling begins.

Data Review

Entries in the Field Logbook will conform to the Field Logbook Standard
Operating Procedures, (SOP-215).

The Field Investigation Leader and QA Assistant will resolve any
discrepancies that were noted by field personnel in the Field Logbook.
See SOP-215 regarding Field Logbook procedures and protocols.

NOTE: Discrepancies relating to reported data will be brought to the
attention of the Field Investigation Leader or Offsites Project Manager.

DuSable Park Site — Chicago, IL
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10. HEALTH AND SAFETY

Personal protective equipment and clothing, as required by the Health and
Safety Section of the Investigation Work Plan, will be used when collecting and
handling contaminated soils.

The site radiological conditions will be determined and documented before
sampling begins.

11. RECORDS

The following documents will be maintained as quality records:
. Field Logbooks
. Sampling Tracking Forms

. Results of all Calculations and Statistical Analyses Performed

DuSable Park Site — Chicago, IL
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SAMPLE TRACKING FORM

Date: Page of
Sample Matrix Location Col|!__ected Comments | Collected
Number (SW) o By

All samples have been surveyed for removable contamination. | Technician Date/Time

None was detected.

Released by/Company All samples are listed above are hereby released except for: | Date/Time

Received by/Company All samples are listed above are hereby received except for. | Date/Time

Received by/Company Data for all samples listed above are hereby received except | Date/Time

for:

DuSable Park Site — Chicago, IL
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DuSable Park

Sample Preparation Work Instruction

Date: February 6, 2002

1. PURPOSE

This work instruction provides direction for sampie preparation work to be
performed as part of the limited site investigation at DuSable Park in Chicago,
lllinois. Kerr-McGee's split samples will be submitted to Kerr-McGee's laboratory
for counting in a one-liter Marinelli geometry. The samples will be moisture
corrected and analyzed for the U-238, Th-232 & U-235 decay series using the
Canberra HPGe Gamma Detector.

2. SCOPE

Kerr-McGee's laboratory will accept the soil samples collected in the field and
prepare them following for gamma spectral analysis according to these
instructions.

3. REFERENCES

3.1

3.2

3.3

3.4

3.5

State of lllinois Department of Nuclear Saftey Radioactive Material
License Number STA-583

Soil Sampling Work Instruction for DuSable Park

REF Facility Procedure - SOP-WCP 363 “Operation and Calibration of the
Canberra HPGe Gamma Detector”

REF Facility Procedure - SOP-WCP 365 “Moisture Analysis”

REF Facility Procedure - SOP-WCP 380 “Use of Laboratory Standard
Reference Methods Procedure™

4. EQUIPMENT AND MATERIALS

4.1

Tools, Material, Equipment

4.1.1 The following equipment is needed to perform this procedure:

DuSable Park Site ~ Chicago, IL
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a. 20 ml sample vials
b. A set of sieves ranging from one-inch to 100 mesh.
C. Bico-Braum Pulverizer
d. Riffle splitter
e. 2 gt plastic jars
f. aluminum pans
g. 4-inch Braum-Chipmunk Crusher
h. analytical balance
i. Marinelli beakers
j- zZip-lock bags
K. labels
l. drying oven
4.2 Precautions, Limits

4.2.1 Personnel are to use extreme caution when using the "Chipmunk
Crusher" and the "Pulverizer" because they can cause a serious

injury.

4.2.2 All samples not known to be homogeneous must be homogenized
prior to analysis.

4.3 Acceptance Criteria

Proper preparation ensures that the samples submitted to the laboratory
are representative of the material sampled and suitable for the requested

analysis.

5. SAMPLE PREPARATION METHODS

5.1 Marinelli Samples

The samples will be counted in a one-liter Marinelli geometry. The
samples. The samples will be placed in a plastic collection bag and shall

DuSable Park Site — Chicago, IL
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weigh between four and ten pounds in accordance with the Soil Sampling
Work Instruction for DuSable Park.

5.2  Sample Receiving

5.2.1 All samples are brought to the sample receiving area and the
following information is documented in the "Sample Log".

a. Sample ID or address
b. Technician receiving samples
C. Date/time received

5.2.2 |If the samples are not uniquely identified, assign a unique number
to each sample and identify the number(s) on each sample and in
the Sample Log.

5.2.3 Prepare the sample in accordance with the requirements of the
analysis requested.

5.2.4 Sample(s) received for IDNS and/or USEPA are logged as received
in the Sample Log Book. The appropriate agency is notified to pick
up the sample(s) from the site laboratory. When samples are
picked up, note the date and time in the Sample Log Book.

5.3 Sample Homogenization

Samples received by the lab will be placed into a clean container for
blending. Soil clumps that would not fit into the Marinelli geometry will be
broken. The soil will be blended using a steel trowel until an even
consistency and color (as visually estimated by the lab personnel) is

obtained.
54  Sample Container Preparation

5.4.1 The tare weight of the empty sample container shall be recorded.

5.4.2 The one-liter Marinelli sample container shall be filled in a manner
that minimizes air voids in the soil matrix.

5.4.3 The sample shall be weighed using an analytical balance.
5.4.4 The sample weight shall be moisture corrected in accordance with

SOP-WCP 365 “Moisture Analysis”. The moisture corrected weight
and sample ID number are then written on the lid of the Marinelli
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sample container.
5.4.5 The lid is securely attached to the container and the sample is
ready for gamma spectral analysis in accordance with SOP-WCP

363 “Operation and Calibration of the Canberra HPGe Gamma
Detector”.

6. RECORDS/REPORTS/NOTIFICATIONS
The following documents will be maintained as quality records:

v Samples shall be retained until all evaluations have been completed and the
sample is no longer needed.

1 Log Books shall be maintained by the Lab Supervisor until complete and then
forwarded to Document Control for storage in the project files.
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DuSable Park

Downhole Gamma Logging Work Instruction

Date: February 6, 2002

1. PURPOSE

This work instruction provides direction for downhole gamma logging work to be
performed as part of the limited site investigation at DuSable Park in Chicago,
lilinois.

2. SCOPE

Downhole gamma logging will be used primarily to quantify presence of, if any,
low-level 11(e)(2) byproduct material present in concentrations exceeding the
criteria of 7.1 pCi/g as defined in the U.S. EPA Unilateral Administrative Order
(UAO) for the Lindsay Light Il Site. The gamma probe is lowered into the test
hole and measurements are recorded in six-inch increments.

3. REFERENCES

3.1

3.2

3.3

3.4

3.5

Surface Gamma Survey Work Instruction,

REF Facility Procedure - SOP-WCP 345 ;‘Suweys of Surface
Contamination and Release of Equipment For Unrestricted Use”

REF Facility Procedure - SOP-WCP 347 “Decontamination”

REF Facility Procedure - SOP-WCP 376 “Portable Survey Instrument
Operability Checks”

REF Facility Procedure - SOP-WCP 379 "Calibration of the Ludlum Scaler
Ratemeter Model 2221."

4. REQUIREMENTS

4.1

The Health Physics (HP) Supervisor shall ensure that all HP or other
approved technicians who will be performing the health physics duties in
accordance with this procedure have been trained and understand their
role and responsibilities.

DuSable Park Site — Chicago, IL
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4.2

HP or other technicians approved by the HP Supervisor shall ensure that
all portable survey equipment used in accordance with this plan is
properly functioning and has valid calibration and daily source check
stickers. Portable survey equipment shall be source checked daily in
accordance with REF Facility Procedure — SOP-WCP 376. The observed
counts per minute value corresponding to 7.1 pCi/g for the Ludlum 2221
Ratemeter must be recorded in the appropriate blank on the Borehole
Field Log sheet.

5. DELINEATION DRILLING METHODS

5.1

5.2

5.3

Responsibility

The Offsites Manager or designee is responsible for implementing this
activity. The Offsites Manager will appoint a Field Investigation Leader to
supervise field activities, maintain records and otherwise conduct QC
duties as described in this procedure.

Equipment, Materials and Tools
5.2.1 Manual equipment to advance test holes.

5.2.2 Trimble Pro-XR GPS unit to record the northing and easting of
each test hole.

5.2.3 Ludlum 2221 Digital Ratemeter with a model 44-62 0.5" x 0.5"
thallium-activated sodium iodide [Nal(Tl)] scintillator to perform test
hole gamma logging.

Drilling and Gamma Logging Procedures

5.3.1 Utilities will be located prior to performing any ground intrusive
activity on a property. The Field Investigation Leader will be
responsible for originating a request for a DIGGER Utility Locate for
the Site. The phone number for DIGGER is 1-312-744-7000.

5.3.2 Each test hole will be located using the Trimble Pro-XR GPS unit to
navigate to the point of the highest surface gamma reading located
during the surface gamma survey.

5.3.3 A hollow 2"-diameter O.D. drill pipe will be advanced into the
ground by manual means to a depth of 24 inches (2 feet) below
grade surface. This depth may be extended, if required, as outlined
in Paragraph 5.3.7.

5.3.4 The HP will lower the model 44-62 probe into the geoprobe into the
borehole to a depth just below the existing ground surface. _This
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will be considered the 0” reading. The gamma rate will be recorded
following a one-minute counting time. Data will be recorded on the
“Borehole Field Log Sheet” provided in this procedure.

5.3.5 The HP will then lower the model 44-62 probe into the geoprobe to
a depth six-inches below grade surface. At depth, the gamma rate
will be recorded following a one-minute counting time. The model
44-62 probe will then lowered to the bottom of the drill pipe in six-
inch increments and the gamma rate will be recorded following a
one-minute counting time at each six-inch increment. One-minute
counts will be accurate because the probe is calibrated using one-
minute counts. Data will be recorded on the “Borehole Field Log
Sheet" provided in this procedure.

5.3.6 If downhole gamma logging results for the boring in the center of
each anomaly indicate that 11(e)(2) byproduct material may be
present in concentrations exceedi 1 pCi/g, additiona t holes
may be stepped-out in subsequént five-meter increments unti
results indicate concentrations less than the criteria for the {juli
vertical extent of the test hole.

5.3.7 During test hole gamma logging, if the gamma measurements are
increasing with depth, the test hole will be further advanced to
achieve two or more successive six-inch increment readings with
decreasing readings or until refusal. The field logs will include an
explanation of the refusal or other pertinent comments if the bottom
two readings are not decreasing with depth.

5.3.8 The HP Supervisor or his designee is responsible for reviewing the
gamma logs for completeness and data inconsistencies in a timely
manner. The Field Investigation Leader is responsible for
collecting the reviewed gamma logs from the HP Supervisor.

5.3.9 Physical obstructions (i.e. tree, rock, or topography) may prevent
test holes from being located at the necessary measured location
or from being extended to the minimum required depth of 24-
inches. If this occurs, an altemate location should be used that is
as close to the preferred location as reasonable and practical.

5.4  Physical Survey and Mapping

The physical location of every test hole will be recorded using the GPS
unit. The location of completed test holes will be shown on field maps
produced using GPS associated mapping software. Maps will be prepared
under the supervision of the Field Investigation Leader.

The Field Investigation Leader is responsible for comparing the map of
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completed field test holes to the surface gamma survey and gamma log
data to ensure that the test holes cover the study area in accordance with
this plan.
6. RECORDS/REPORTS/NOTIFICATIONS
The following documents will be maintained as quality records:
Field Logbooks

Test hole gamma logging sheets

Map of test hole locations

(VAL EENTA LN S Y o

Data downloads from the GPS unit data logger.
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BOREHOLE FIELD LOG

Page  of
Date: Time: Field Technician Name:
Property: Property Parcel ID No.:
Instrument Model/Serial Number: 2221/ Probe Model/Serial No.:  44-62/
Response Check: Before {cpm)
" Hole #: Hole #: Hole #: Hole #:
East: East: East: East: o o
North: North: North: North- -
Elev.: Elev.: . Elev.: Elev.: T
L cpm =7.2 pCilg ~_____cpm= 7.2 pCi/g _ cpm= 7.2 pCilg L cpm =T2[)Ci/g
Type: 2" Geoprobe Pipe Type: 2” Geoprobe Pipe Type: 2 Geoprobe Pipe Type: 2" Geoprobe Pipe
Depth Counts (cpm) [_D_c;(h—I Counts (:p;‘)———w thpth Counts (cpm) [ Depth I Counts (cpm) T
0" 0" 0" 0"
6" 6" 6" 6"
12* 12" 12" 12"
13" 18" 18" 18"
24 24" 24 24"
30" 30" 30" 30"
36" 36" 36" 36"
42" 42" 42" 42"
48" 48" 48" 48"
54" 54" 54" 54"
60" 60" 60" 60"
Hole #: Hole #: Hole #: Hole #:
East: East: East: East:
North: North: North: North:
Elev.: Elev.: Elev.: Elev.:
____ cpm=72pCig cpm =17.2 pCilg cpm = 7.2 pCi/g cpm = 7.2 pCi/g
Type: 27 Geoprobe Pipe Type: 2” Geoprobe Pipe Type: 2" Geoprobe Pipe Type: 2" Geoprobe Pipe
Depth Counts (cpm) Depth Counts (cpm) Depth Counts (cpm) Depth Counts (cpm)
o o" o~ 0"
6" 6" 6" 6"
12¢ 12" 12" 12"
18" 18" 18" 18"
24" 24" 24" 24"
30" 30" 30" 30"
36" 36" 36" 36"
42" 42" 42" 42"
43" 48" 48" 48"
54 54" 54 54"
60" 60" 60" 60"




DuSable Park
Surveys for Unrestricted Release of Equipment

Work Instruction

Date: March 21, 2002

1.0

2.0

3.0

4.0

PURPOSE

This work instruction establishes the criteria for releasing equipment or materials out
of the Exclusion Zone. These methods are to be used to minimize the spread of
radioactive contamination.

SCOPE

Kerr-McGee’s Health Physics personnel shall perform a release survey on
equipment or material that has come into contact with material exceeding 7.2 pCi/g
(as determined by Surface Gamma Survey or Downhole Gamma Logging) before it

leaves the immediate area, and prior to beginning investigation in another area on
the Site.

REFERENCES

3.1 U.S. Atomic Energy Commission Regulatory Guide 1.86 (AECREG 1.86),
Dated June 1974.

3.2  Surface Gamma Survey Work Instruction for DuSable Park
3.3 Downhole Gamma Logging Work Instruction for DuSable Park
3.4 Decontamination Work Instruction for DuSable Park
DEFINITIONS
41 Beta-Gamma to Alpha Decay Ratio
A thorium-232 decay series produces about 0.5 beta-gamma decays for every

one alpha decay. This ratio allows the limits for alpha contamination to be
verified using beta-gamma survey instruments.

DuSable Park Site — Chicago, IL
Surveys for Unrestricted Release of Equipment
Work Instruction Page 1 of 3



4.2

43

4.4

4.5

4.6

Clean Area

This term defines radiation conditions within a specified area. An area
where the radiation levels and contamination levels are maintained below
2 mrem/hr and 20 dpm/100 cm’ removable alpha respectively.
Contamination Surveys

An assessment that may include, as appropriate, surveys for loose and
fixed contamination through the use of direct frisks and large area wipes
to locate and quantify the radioactive material present.

Exclusion Zone

If surface gamma survey resuits indicate that contamination exceeding 7.2
pCi/g is present at the surface, then a restricted access area will be
created at the perimeter of known contamination, with an appropriate
buffer.

Large Area Wipes

Paper towels or masslin used to wipe large areas to identify the presence
of loose contamination.

Unrestricted Release

Release of equipment or materials from the Exclusion Zone to any
destination other than a licensed facility.

5.0 REQUIREMENTS

5.1

Prerequisites

5.1.1 Health Physics personnel shall ensure that all portable survey
equipment used for this procedure are properly functioning and
have a valid calibration sticker.

5.1.2 The Health Physics Supervisor or designee shall ensure that all
personnel who are required to perform this procedure are properly
trained and understand this procedure.

5.1.3 Equipment, vehicles and areas should be free of visible dirt, mud or
dust prior to performing a contamination survey.
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5.2

53

5.4

Tools, Material, Equipment

5.2.1 The following counting equipment, or their equivalents, should be
used for performing contamination surveys on equipment and

materials:
. (Beta-Gamma) Eberline PRM6 rate meter coupled to
an HP-210 shielded GM detector.
. (Beta-Gamma) Ludlum Model 3 rate meter coupled to

a Model 44-40 shielded GM detector.

. (Alpha) Ludlum Model 12 rate meter coupled to a 43-
20 gas proportional detector.

Precautions, Limits

Direct and removable surveys should not be performed on wet surfaces,
for alpha contamination. Wet surfaces should be surveyed only for beta-
gamma contamination.

Acceptance Criteria

Prior to unrestricted release from the Exclusion Zone, all vehicles,
equipment and materials shall be surveyed for contamination. If
contamination exceeding AECREG 1.86 Table 1 limits is found, then the
vehicle, equipment, or material should be decontaminated in accordance
with the DuSable Park Work Instruction for Decontamination

6.0 PROCEDURE

6.1

6.2

Materials, equipment and vehicles that have come into contact with
material exceeding 7.2 pCi/g shall be surveyed for contamination by using
large area wipes and by direct frisk as appropriate.

Large area wipes will be frisked for alpha and/or beta/gamma
contamination. Results will be compared against removable
contamination limits included in AECREG 1.86 Table 1.

7.0 ATTACHMENTS

Attachment 1 AECREG 1.86 (Published June 1974)
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ATTACHMENT B

June 1974

U.5. ATOMIC ENERGY COMMISSION

REGULATORY GUIDE

DIRECTORATE OF REGULATORY STANDARDS

REGULATORY GUIDE 1.8B6

TERMINATION OF OPERATING LICENSES
FOR NUCLEAR REACTORS

A. INTRODUCTION

Scction 50.51, “Duration of license, renewal,” of 10
CER Part 50, “Licensing of Production and Ultilization
Facilities,” requires that each license to operate a
production and utilization facility be issued for a
specified duration. Upon expiration of the specified
period, the license may be either renewed or terminated
by the Commission. Section 50.82, “‘Applications for
termination of licenses.” specifies the requirements that
must be satisfied to terminate an operating license,
including the requirement that the dismantlement of the
facility and disposal of the component parts not be
inimical 10 the commor defense and security or to the
health and safety of the public. This guide describes
methods and procedures considered acceptable by the
Regulatory staff for the termination of operating
licenses for nuclear reactors. The Advisory Committee
on Reactor Safeguards hus been consulted concerning
this guide and has concurred in the regulatory position.

B. DISCUSSION

. When a liccnsee decides ta terminate his nuclear
reactor operating license, he may, as a first step in the

" process, request that his operating license be amended to

restrict him to passess but nat operate the facility. The
advaniage to the licensee of converting to such a
possession-only license is reduced surveillance require- -
menis in that periodic surveillance of equipment im-
portant to the safety of reactor operation is no longer
required. Once this possession-only license is issued,
reactor operation is not permitted. Other activities
related to cessation of operations such as unloading fuel
from the reactor and placing it in storage (either onsite’
of offsite) may be continued,

A licensee having a possession-only license must
retain, with the Part 50 license, authonization for special
nuclear material (10 CFR Part 70, *‘Special Nuclear
Material™), bypraduct material (JO CFR Part 30, “Rules
of General Applicability to Licensing of Byproduct
Material”), and souwrce material (10 CFR Part 40,
“Licensing of Sougce Material™), until the fuel, radio-
active components, and sources are removed from the
facility, Appropriate administrative controls and facility
requirements are imposed by the Part 50 license and the
technical specifications to assure that proper surveiliance
is performed and that the reactor facility is maintained
in a safe condition and not operated.

A possession-only license permits various options and
procedures for decommissioning, such as mothbailing.
entombment, or dismantling. The requirements imposed
depend on the option selected.

Section 50.82 provides that the licensee may dis-
mantle and dispose of the component parts of a nuclear
reactor in accordance with existing regulations. For
research reactors and critical facilities, this has usually
meant the disassembly of a reactor and its shipment
offsite, sometimes to another appropriately licensed
organization for further use. The site from which a
reactor has been removed must be decontaminated, as
necessary, and inspected by the Commission to deter-
mine whether unrestricted access can be approved. In
the case of nuclear power reactors, dismantling has
ustally been accomplished by shipping fuel offsite,
-making the reactor inoperable, and disposing of some of
the radioactive components.,

Radiocactive components may be either shipped off-
site for burial at an authorized burial ground or secured
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on the site. Those radioactive materials remaining on the
Site must be isolated from the public by physical barriers
or other means to prevent public access 1o hazardous
levels of radiation. Surveillance is necessary to assure the
long term integrity of the barriers, The amount of
_ surveillance required depends upon (1) the potential
hazard to the health and safety of the public from
radicactive material remaining on the site and (2) the
integrity of the physical barriers. Befare areas may be
- released for unrestricted use, they must have been
decontaminated or the radioactivity must have decayed
- to less than prescribed limits (Table I).

The hazard assaciated with the retired facility is
evaluated by considering the amount and type of
remaining contamination, the degree of confinement of
the remaining radioactive materials, the physical security
provided by the confinement, the susceptibility to
release of radiation as = result of natural phenomena,
and the duration of required surveillance,

C. REGULATORY POSITION

fluids and waste should be removed from the site.
Adequate radiation monitoring, environmental surveil-
lance, and appropriate security procedures should be
established under a possession-only license to ensure that
the health and safety of the public is not endangered,

‘b. In-Place Entombment. In-place entombment con-
sists of sealing all the remaining highly radioactive or
contaminated components (e.g., the pressure vessel and
reactor intemnals) within a structure integral with the
biological shield after having all fuel assemblies, radio-
active fluids and wastes, and certain sclected com-
ponents shipped offsite. The structure should provide
integrity over the period of time in which significant
quantities (greater than Table [ levels) of radioactivity
remgin with the material in the entombment. An
appropriate and continuing surveillance program should
be established under a possession-only license.

¢, Remaval of Radioactive Components and Dis-
manting. All fuel assemblies, radicactive fluids and
waste, and other materials having activities above ac-

_cepted unrestricted activity levels (Table I) should be

1. APPLICATION FOR A LICENSE TO POSSESS BUT

NOT OPERATE (POSSESSION-ONLY LICENSE)

A request to amend an operating license to 2
possession-only license should be made to the Director
of Licensing, U.S. Atomic Energy Commission, Washing-

ton, D.C. 20545. The request should include the .

following information:
a. A description of the current status of the facility.

b. A description of measures that will be taken to
prevent criticality or reactivity changes and to minimize
releases of radioactivity from the facility.

c. Any proposed changes to the technical specifica-
tions that reflect the possession-only facility status and
the necessary disassembly/retirement activities to be
performed.

d. A safety analysis of both the activities to be
accamplished and the proposed changes to the technical
specifications.

e. An inventory of activated materials and their
location in the facility.

2. ALTERNATIVES FOR REACTOR RETIREMENT

Four altermnatives ‘for retirement of nuclear reactor
facilities are considered acceptable by the Regulatory
staff, These are;

a. Mothballing. Mothballing of a nuclear reactor.

facility consists of putting the facility in a state of
protective storage. In general, the facility may be left
intact except that all fuel assemblies and the radioactive

removed from the site. The facility owner may then have
unrestricted use of the site with no requirement for a
license. If the facility owner so desires, the remainder of
the reactor facility may be dismantled and all vestiges
removed and dispased of.,

d. Conversion to 2 New Nuclear System or a Fossil
Fuel System. This alternative, which applies only to
nuclear power plants, utilizes the existing turbine system
with a new steam supply system. The original nuclear
steam supply system should be separated from the
electric generating system and disposed of in accordarice
with one of the previous three retirement alternatives.

SURVEILLANCE AND SECURITY FOR THE RE-
TIREMENT ALTERNATIVES WHOSE FINAL
STATUS REQUIRES A POSSESSION-ONLY
LICENSE :

3.

A facility which has been licensed under a posses-
sion-only license may contain a significant amount of
radioactivity in the form of activated and contaminated
hardware and structural materials. Surweillance and
coramensurate security should be provided to assure that
the public health and safety are not cndangered.

3. Physical security to prevent inadvertent exposure
of personnel should be provided by multiple -locked
bamiers. The presence of these barriers should make it
extremely difficult for an unauthorized person to gain
access to areas where radiation or contamination levels
exceed those specified in Reguistory Position C.4. To

t inadvertent exposure, radiation areas above 5
mR/hr, such as near the activated primary system ofa
power plant, should be appropriately marked and should
not be accessible except by cutting of welded closures or
the disassembly and yemoval of substantial structures
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and/or shielding material. Means such as a remote
readout intrusion alamm system should be provided to
{ndicate 10 designated personnel when a physical barrier
is penetrated. Security personnel that provide access
control to the facility may be used instead of the
physical barriers and the intrusion alarm systems.

b. The physical bamicrs to unauthorized entrance
into the facility, eg., fences, buildings, welded doors,
and access openings, should be inspected .at least
quarterly to assure that these barriers have not deterior-
ated and that Jocks and Jocking apparatus are intact.

c. A facility radiation survey should be performed at

least quarterly to verify that no radioactive material is
escaping or being transported through the containment
barriers in the facility. Sampling should be done along
the most prebable path by which radioactive material
such as that stored in the inner containment regions
could be transported to the outer regions of the facility
and ultimately to the environs.

d. An environmental radiation survey should be
performed &t least semiannually to verify that no
signficant amounts of radiation have been released to the
environment from the facility, Samples such as soil,
vepetation, and water should be taken at locations for
which statistical data has been established during reactor
operations. . '

e, A site !epre:cnmive: should be designated to be

- responsible for controlling authorized access into and

movement within the facility.

f. Administrative procedures should be established

* for the notification and reporting of abnormal occur-

rences such as (1) the entrance of an umauthorized
person of persons into the facility and (2) 2 significant

“change in the radiation or contsmination levels in the
"~ facility or the offsite environment.

g- The following reports should be made:

(1) An annual updn to the Director of Licensing,

- US. Atomic Energy Commission, Washington, D.C.
-+ 205485, describing the results of the environmental and

facility radiation surveys, the status of the facility, and
an evalvation of the performance of security and

. surveillance measures.

(2) An abnormal occurrence repont to the Regula-
tory Openations Regional Office by telephone within 24

" hours of discovery of an sbnommal occurrence. The
. abnormal occurrence will also be reported in the annual
" report described in the preceding item.

h, Records or logs relative to the following items

* thould be kept and retained undil the licenss is termi-

nated, after which they may be stored with other plant

" records:

B3

(1) Environmental surveys,
(2) Facllity radiation surveys,
(3) Inspections of the physical bamiers, and

(4) Abnormal occurrences.

4. DECONTAMINATION FOR RELEASE FOR UN.
RESTRICTED USE

If it is desired to terminate 2 license and to eliminate
any further surveillance requirements, the facility thould
be sufficiently decontaminated to prevent risk to the
public health and safety. After the decontaminastion is
satisfactorily accomplished and the site inspected by
the Commission, the Commission may authorize the
license to be terminated and the facility abandoned or
released for unrestricted use. The licensee should per-
form the decontamination using the following guide-
linss: .

3. The licensee should make a reasonable effort to
eliminate residual contamination.

b. No covering should be applied to radioactive
surfaces of equipment or structures by paint, plating, or
other covering material until it is known that contamina-
tion levels (determined by a survey and documented) are
below the limits specified in Table 1. In addition, a
reasonable effort should be made (and documented) to
further minimize contamination prior to any such
coveting.

¢. The radioactivity of the interior surfaces of pipes,
drain_lines, or ductwork should be determined by
making measurements at all traps and other appropriate
sccess points, provided contamination at these locations
is likely 10 be representstive of contamination on the
interior of the pipes, drain lines, or ductwork, Surfaces
of premises, equipment, or scrap which are likely 10 be
contaminated but are of such size, comstruction, or
location a3 1o make the surface inacceszible for purposes
of measurement should be assumed to-be contaminated
in excess of the permissable radiation limits.

d. Upon request, the Commission may suthorize a
licensee to relinquish possession or control of premises,
equipment, or scrap having surfaces contaminated in
excess of the limits specified. This may include, but is
not limited to, special circumstances such as the transfer
of premises to another licensed organization that will
continue to work with radicactive materials. Requests
for such authorization should provide:

(1) Detailed, specific information describing the
premises, equipment, scrap, and radioactive contami-
nants and the nature, extent, and degree of residual
surface contamination.



(2) A detailed health and safety analyss indi-
cating that the residual amounts of materials on surface
arcas, together with other considerations such as the
prospective use of the premises, equipment, or scrap, are
unlikely to result in an umreasonable risk to the health
and safety of the public.

¢. Prior to release of the premises for unrestricted
use, the licensee should make a comprehensive radistion
survey ecstablishing that contamination is within the
limits specified in Table . A survey report should be
filed with the Director of Licensing, U.S. Atomic Energy
Commission, Washington, D.C. 20545, with a copy to
the Director of the Regulatory Operations Regional
Office having jurisdiction, The report should be filed at
least 30 days prior to the planned date of abandonment.
The survey report should:

(1) ldentify the premises;

(2) Show that reasonable effort has been made to
reduce residual contamination to as low as practicable
levels;

(3) Describe the scope of the survey and the
general procedures followed; and

(4) State the finding of the survey in units
specified in Table 1.

After review of the report, the Commission may
inspect the facilities to confirm the survey prior to
granting approval for abandonment.

5. REACTOR RETIREMENT FROCEDURES

As indicated in Regulatory Position C.2, scveral
alternatives are acceptable for reactor facility retirement.
If minor disassembly or “mothballing” is planned, this
could be done by the existing operating and mainte-
nance procedures under the license in effect. Any
planned actions involving an unreviewed safety question

rAao LR

or a change in the technical specifications should be
reviewed and approved in accordance with the require-
ments of 10 CFR §50.59.

If major structural changes to radicactive components.

of the facility are planned, such as removal of the
pressure vesse! or major components of the primary
system, a dismantiement plan including the information
required by §50.82 should be submitted to the Commis-
sion. A dismantlement plan should be submitted for all
the alternatives of Regulatory Position C.2 except
mothballing. However, minor disassembly activities may
still be performed in the absence of such a plan,
provided they are permitted by existing operating and
maintenance procedures. A dismantlement plan should
include the following:

a. A description of the ultimate statys of the facility

b. A description of the dismantling activities and the
precautions to be taken.

¢. A safety analysis of the dismantling activities
including any effluents which may be released.

d. A safety analyss of the facflity In its ultimate
status

Upon satisfactory review and approval of the dis-
mantling plan, a dismantling order is issued by the
Commission in accordance with §50.82. When dis-
mantling is completed and the Commission has been
notified by letter, the appropriate Regulatory Opera-
tions Regional Office inspects the facility and verifies
completion in sccordance with the dismantlement plan.
If residual radiation levels do not exceed the values in
Table 1, the Conmission may terminate the license, If
these levels are exceeded, the licensee retains the
possession-only license under which the dismantling
activitics have been conducted or, 3s an alternative, may
make application ta the State (if an Agreement State)
for 3 byproduct materials license.

B4




except Sr-90 and others noted abave.

-

TABLE
ACCEPTABLE SURFACE CONTAMINATION LEVELS
NUCLIDE3 ' AVERAGEb ¢ MAXIMUMD d REMOVABLED ¢

U-nat, U-235,U-238, and 5,000 dpm a/100 cm? | 15,000dpma/100cm? | 1,000 dpm a/100 cm?
assaciated decay products
Transuranics, Ra-226, Ra-228, 100 dpm/100 cm? 300 dpm/100 cm? 20 dpm/100 em2
Th-230, Th-228, P2-231,
Ac-227,1-125,1-129
Thenat, Th-232, 5190, 1000 dpm/100 em? 3000 dpm/100 cm? 200 dpm/100 cm?
Ra-223, Ra.224, U-232,
1.126,1131, 1133
Beta-gamma emitters (nuclides 5000 dpm S-y/100 cm? | 15,000 dpm 4/100 cmZ | 1000 dpm f-/100 cm?
with decay modes other than alpha
emission.or spontaneous fission)

*Where surface contamination by both alphs- and bety-gamma-emitting auclides exists, the limits cstablithed for alpha- and
beu-gamma-emitting nuclides should apply independently.
bAs uscd in this table, dpm (disintegrations per minutc) means the fate of emistion by radioactive material as determined by correcting
the counts per minute observed by an approprizte detector for background, efficiency, and geomctric factors sssociated with the

Instrumentation.

Measurcments of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the
avenage thould be derived for each such object.
dThe maximum contamination level xpplies to an area of not more than 100 em.
©The amount of removable radiosctive material per 100 em? of surface azes should be determined by wiping that arca with dry filter or
soft sbsorbent paper, applying moderate pressure, and assessing the amount of radicactive materisl on the wipe with an sppropriate
imtrument of known cfficiency. When removable contamination on objects of less surface arer is determined, the pertinent levels

should be reduced proportionaily and the cntire surface should be wiped.

B-5



DuSable Park

Decontamination Work Instruction

Date: March 21, 2002

1.0 PURPOSE

The purpose of this work instruction is to provide instructions for the
decontamination of personnel and equipment.

20 SCOPE
Kerr-McGee’s Health Physics personnel shall oversee decontamination of
personnel, equipment or materials that have come into contact with material
exceeding 7.2 pCi/g (as determined by Surface Gamma Survey, Downhole Gamma
Logging or Unrestricted Release Surveys).

3.0 REFERENCES

3.1 U.S. Atomic Energy Commission Regulatory Guide 1.86 (AECREG 1.86),
Dated June 1974.

3.2 Surface Gamma Survey Work Instruction for DuSable Park
3.3 Downhole Gamma Logging Work Instruction for DuSable Park

3.4  Surveys for Unrestricted Release of Equipment Work Instruction for DuSable
Park

4.0 DEFINITIONS
41 Clean Area
This term defines radiation conditions within a specified area. An area where

the radiation levels and contamination levels are maintained below 2
mrem/hr and 20 dpm/100 cm? alpha respectively.

DuSable Park Site — Chicago, IL
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4.2

4.3

4.4

4.5

4.6

Contamination Control Area

This term defines radiation conditions within a specified area. An area that
may be contaminated to a level greater than a Clean Area.

Exclusion Zone

If surface gamma survey results indicate that contamination exceeding 7.2
pCi/g is present at the surface, then a restricted access area will be
created at the perimeter of known contamination, with an appropriate
buffer.

Frisking

A personal survey of an individual's clothing and exposed body performed
to determine if contamination is present.

Protective Clothing

Reusable or disposable coveralls, boots and gloves that provide a barrier
between contamination and personnel.

Thermoluminescent Dosimeter (TLD)

A device that measures radiation dose.

5.0 REQUIREMENTS

5.1

5.2

Prerequisites

5.1.1 Health Physics personnel shall ensure that all portable survey
equipment used for this procedure are properly functioning and
have a valid calibration sticker.

5.1.2 The Health Physics Supervisor or designee shall ensure that all
personnel who are required to perform this procedure are properly
trained and understand this procedure.

Tools, Material, Equipment

5.2.1 Decontamination facility.

5.2.2 Plastic Sheeting, brushes, scrapers, soap, water, scrub brushes and
other material as necessary to decontaminate personnel and
equipment.

DuSable Park Site — Chicago, IL
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5.3 Precautions, Limits

Decontamination of personnel with material other than soap and water will
only be done when authorized by the Site Manager, Health Physics
Supervisor, or a medical doctor.

5.4  Acceptance Criteria

541

54.2

Personnel shall be free of contamination after decontamination.

Material and equipment being decontaminated, for unrestricted
release, shall meet the release limits established in Reference 3.4.

6.0 PROCEDURE

6.1 Personnel Decontamination

6.1.1

6.1.2

6.1.3

DuSable Park Site — Chicago, IL

Personnel who are contaminated to greater than 100 corrected counts
per minute (ccpm) shall notify the health physics technician.

The HPT shall resurvey the individual to determine the exact location
of the contamination and document it on the Contaminated Personnel
or Personal Effects Report (Attachment 1).

If the contamination is spotty, the HPT shall attempt to decontaminate
the individual using swabs or soap and water. If the decontamination
is successful, document the results on Attachment 1.

6.1.3.1 If contamination is determined to be in an individual's
eyes, the eyes may be flushed, using an eye wash station.

6.1.3.2 If contamination remains in the eyes after flushing or is
determined to be in an individual's nose or ears,
decontamination will be performed under the direction of
qualified medical personnel.

6.1.3.3 Cleansing methods for skin decontamination, in order
of harshness are as follows:

. Lifting off with sticky tape.

. Flushing with water.
. Soap and cool water.
. Mild abrasive soap, soft brush, and water.
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6.1.4

6.1.5

6.1.6

6.1.7

. Detergent (soap powder).
. Mixture 50% powdered detergent and 50% cornmeal.

If the contamination cannot be easily removed or the contamination
is wide spread, the HPT shall escort the individual to Kerr-McGee's
West Chicago decontamination facility and notify the Health Physics
Supervisor.

The contamination shall be removed by having the individual wash
with soap and warm water several times if necessary. The methods
listed above may be used by the HPT.

If the decontamination is successful, document the results on
Attachment 1.

If, after several attempts, the contamination is not successfully
removed, notify the Health Physics Supervisor.

6.2 Tool Decontamination

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

DuSable Park Site - Chicago, IL

All tools being removed from the Exclusion Zone shall be checked by
the HPT.

Tools that are contaminated shall be decontaminated before they can
be released from the Exclusion Zone.

Tools shall be decontaminated by the users under the direction of the
HPT.

Tools can be decontaminated using scrub brushes and soap and
water, wiping with damp rags or wipes, soaking in a decontamination
solution, or other safe method approved by the HPT.

All interior surfaces of the tools must be decontaminated as well prior
to the tool being unconditionally released.

If the tool cannot be decontaminated after several tries, then the tool
shall be placed in a plastic bag and transported to Kerr-McGee’s West
Chicago decontamination facility and the Health Physics Supervisor
shall be notified.
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6.3 Equipment Decontamination

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

If equipment used in the limited investigation becomes
contaminated with material exceeding 7.2 pCi/g, the contamination
shall be removed prior to performing the survey for unrestricted
release.

The equipment shall be placed on a sheet of plastic, so that any
removed contamination will be collected.

Contamination shall be removed by light brushing or scraping. If dry
methods are not successful, then wet washing with a scrub brush
and soapy water would be performed. Spray washing shall only be
used as a last alternative.

Once the equipment is washed, it will be surveyed by the HPT. The
HPT will identify any areas on the equipment that need further
decontamination and will make recommendations on how to further
decontaminate.

All surfaces of the equipment must be decontaminated and surveyed.
This includes air intakes, air filters and any internal surface that is
likely to be contaminated.

Once the equipment has been surveyed by the HPT and determined
to comply with the release limits included in the Unrestricted Release
of Equipment Work Instruction, then the item can be released.

7.0 RECORDS/REPORTS/NOTIFICATIONS

7.1 Release surveys and personnel decontaminations shall be documented on
the appropriate form. These records will be forwarded to the project files for
retention by the Health Physics Supervisor.

7.2  Personal contaminations shall be reported to the Health Physics Supervisor
and the Site Manager.

8.0 ATTACHMENTS

8.1  Attachment 1Contaminated Personnel or Personal Effects Report

DuSable Park Site — Chicago, IL
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Attachment 1 (Example)
CONTAMINATED PERSONNEL OR
PERSONAL EFFECTS REPORT

DATE OF INCIDENT

TIME OF INCIDENT

NAME

BADGE NO

LOCATION OF INCIDENT (SPECIFIC AREA)

DESCRIBE IN DETAIL ANATOMICAL LOCATION, CONTAMINANT, TYPE OF INJURY, OR CONTAMINATED ARTICLE:

DESCRIPTION

CONTAMINATED ARTICLE OR AREA DECONTAMINATION AGENT INSTRUMENT SURVEY RESULTS FINAL DISPOSITION OF ARTICLES
USED BEFORE AFTER
WOUND COUNT /5 MIN BKGD COUNT /5 MIN SOURCE COUNT /5 MIN
PERTINENT SAFETY MEASURES IN EFFECT | |[F NO. EXPLAIN
SAFETY YES NO
MEASURES
REMARKS
EMPLOYEE HEALTH PHYSICS
SIGNATURE SIGNATURE

DuSatle Park Site — Chicago, IL
Decontamination Work Instruction
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OPERATION AND CALIBRATION OF THE
CANBERRA HPGe GAMMA DETECTOR

1.0 SCOPE

1.1

1.2

Purpose

The Canberra HPGe detector system is used for the non-destructive x-ray and
gamma ray spectral analysis of environmental and site operations media. This
procedure describes the general operational steps for routine analysis and
calibration. Calibrations are performed in reproducible, standardized geometries
to ensure accuracy and precision of analytical results.

Applicability

This procedure applies to the quantitative and qualitative x-ray and gamma ray
analysis of environmental and site operations media. Quantitative analyses are
performed only on standardized geometries. Qualitative analyses are performed
for identification purposes only, including any non-standard media.

2.0 REFERENCES

2.1

22

23

24

25

2.6

2.7

2.8

32 Illinois Administrative Code, Parts 310 and 340, Standards for Protection
Against Radiation

32 Illinois Administrative Code, Part 400, Notices, Instructions and Reports to
Workers; Inspections

West Chicago Project, Health and Safety Plan for Decommissioning Activities at
the Kerr-McGee Chemical Corporation Rare Earths Facility, West Chicago,

Illinois

State of Illinois Department of Nuclear Safety Radioactive Material License
Number STA-583

Canberra PROCOUNT Operations Manual
Canberra Germanium Detectors User's Manual
Canberra Operating Manuals (the equations for calculating sample activity)

Amersham Certificate of Calibration (DV648)
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3.0 DEFINITIONS

None.

4.0 REQUIREMENTS
4.1 Prerequisites

4.1.1 The system records live time, clock time and dead time and stores this
information with the sample spectra. Live time is used for all sample
activity calculations.

4.2 Tools, Material, Equipment

4.2.1 Dagital Equipment Company (DEC) MicroVax 3000 workstation or
equivalent.

4.2.2 Canberra high-purity germanium (HPGe) detector or equivalent. The
HPGe detector(s) is a reverse electrode type, with very thin ion implanted
electrode. The cryostat is topped with a very thin aluminum endcap. This
combination maximizes sensitivity for low energy photopeaks by offering
improved resolution along with flatter efficiency response. The detector(s)
is approximately 50 mm diameter by 50mm thick and around 25%
efficient (relative to a 3" X 3" Nal(T1)).

4.2.3 Canberra spectroscopy amplifier Model 9645 or equivalent.

4.2.4 Canberra high voltage power supply Model 9645 or equivalent.

4.2.5 Canberra analog-to-digital converter (ADC) Model 9633 or equivalent.

4.2.6 Canberra acquisition interface module (AIM) Model 556 or equivalent.

4.2.7 Canberra nuclear instrumentation BIN Model 2100 or equivalent.

4.2.8 Nuclear Data remote parallel interface (RPI) or equivalent.

4.3 Precautions, Limits

4.3.1 Background checks will be performed on a daily or prior to use basis.

4.3.2 Instrument response or efficiency checks will be performed on a daily or
prior to use basis.

West Chicago Project WCP 363-2 Page 3 of 22



4.4

433

434

NIST traceable standards should only be used for calibrations.

Amersham Mixed Gamma Standards do not require coincidence/summing
corrections. NIST SRM 4276C Mixed-Radionuclide Solution Standard

requires corrections for coincidence/summing.

Acceptance Criteria

4.4.1

Samples shall be analyzed for a sufficient time to achieve the required
sensitivities. Typically counting times of 15 to 1000 minutes are used.

The Project required sensitivities vary for soil, water and air particulate
samples. Attachment I provides the sensitivity for 1500 grams of soil in a
one-liter Marinelli beaker geometry, using a 1000 second counting time.
Soil sensitivities of < 1 pCi/g for Ra-226 and Ra-228, and < 5 pCi/g for U-
238, using appropriate progeny, are adequate for both the off-Site
(Superfund) and on-Site (Rare Earth Facility) projects.

5.0 PROCEDURE

5.1

Initial Detector Electronics Setup

5.1.1

51.2

Menu items can typically be selected by typing the option number and
selecting the return function key. Alternately, the menu item can be
highlighted by using the up and down arrow keys and selecting the PF1
function key.

Verify or establish the high voltage power supply settings.

NOTE:Polarity is critical and should be noted and recorded in the
maintenance log. If polarity is changed the detector will be
damaged.

5.1.2.1 Click on the MCA option box located in the left margin of the
MCA Window using the mouse.

5.1.2.2 Click on the Adjust option box located in the left margin of the
MCA Window.

5.1.2.3 Click on the HVPS option box. Confirm that the initial settings are
as follows:
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Voltage: 3500 V.

Status: On
Over/Inh. State: Clear
Over Latch: Disable
Inh. Latch: Disable
Inh. Signal: 5V.

5.1.3  Verify or establish the amplifier gain settings.

5.1.3.1 Click on the MCA option box located in the left margin of the
MCA Window.

5.1.3.2 Click on the Adjust option box located 1n the left margin of the
MCA Window.

5.1.3.3 Click on the AMPLIFIER option box. Confirm that the initial
settings are as follows:

Coarse Gain: X2.5
Fine Gain: (adjustable)
S-Fine Gain: 1.0000X
BLR Mode: Sym
PUR: On
Preamp Type: RC
Shaping Mode: Gaussian
Shaping Time:4 pSec

Input Mode: Normal .
Input Polarity: Negative

LTC Mode: Normal
Inh. Polarity: Positive

5.1.3.4 The fine gain adjustment is described in the following section.
5.1.3.5 Log the amplifier gain settings in the HPGe logbook.
5.1.4 Verify or establish the initial ADC Settings

5.1.4.1 Click on the MCA option box located in the left margin of the
MCA Window using the mouse.

5.1.4.2 Click on the Adjust option box located in the left margin of the
MCA Window.
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5.1.4.3 Click on the ADC option box. Confirm that the initial settings are

as follows:

Conv. Gain: 8192
Offset: 0

LLD: 2.00%
ULD: 110%
Zero: + 0.500%
Acqg. Mode: PHA
Anticoinc.: Coinc
Late Coinc.: Early
Peak Detect: Auto
Xfer Timing: Overlap
LTC/PUR: LG

5.1.5 Establish or verify the amplifier gain and ADC zero settings.

5.1.5.1 Place a mixed gamma calibration standard that includes at least
two well-spaced photon energies spanning the energy calibration
range of interest. A mixed gamma standard containing a low
energy nuclide such as Cd-109 (88.03 keV) and a high energy
nuclide such as Y-88 (1836.01 keV) should suffice.

5.1.5.2 Click on the Acquire On option box in the left margin of the MCA
window to initiate spectral data acquisition.

5.1.5.3 Note the peak centroid channel locations for the 88-keV and 1836-
keV lines. The recommended peak channel locations for a nominal
0.5 keV/channel system gain are as follows:

Peak
Nuclide Energy(keV) Channel
Cd-109 88.03 176 +2
Y-88 1836.01 3672 2
Difference 1747.98 3496 +2

5.1.5.4 Calculate the peak channel difference for the 88-keV and 1836-
keV photon lines and compare to the preceding table.

[y
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5.1.5.4.1 If the observed channel difference is too small, increase
the amplifier gain setting by clicking on the Fine Gain
option box with the mouse and adjusting.

5.1.5.4.2 If the observed channel difference is too large, decrease
the amplifier gain setting by clicking on the Fine Gain
option box with the mouse and adjusting.

5.1.5.5 Erase and acquire a new gamma spectrum by clicking on the Clear
option box and repeat above steps until the desired channel
difference is achieved.

5.1.5.6 Record any changes to the amplifier settings in the HPGe counting
log and proceed to ADC Setup.

5.1.6 Analog-to-Digital Converter (ADC) Setup

5.1.6.1 Note the peak centroid channel location of the 1836-keV gamma
line and compare to preceding table.

5.1.6.1.1 If the observed peak centroid channel location is less
than the desired channel location, increase the ADC

zero setting.

5.1.6.1.2 If the peak centroid channel location is greater than the
desired channel location, decrease the ADC zero

setting.

5.1.6.1.3 Erase and acquire a new gamma spectrum and repeat
above steps until the desired peak channel location is

achieved.

5.1.6.2 Record any changes to the ADC zero settings in the counting room
log.

52  Calibrations
5.2.1 Initial Energy/Shape Calibration
5.2.1.1 This is the initial energy and peak shape calibration. This type of
calibration is only performed when initially setting up the HPGe

detector system for the first time. Performing additional
calibration geometries is described in the next section.
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5.2.1.2

5.2.1.3

5.2.1.4

5.2.1.5

5.2.1.6

5.2.1.7

5.2.1.8

5.2.1.9

5.2.1.10

5.2.1.11

5.2.1.12

5.2.1.13

West Chicago Project WCP 363-2

Efficiency vs. energy curves are established (or re-established)
each time the HPGe detector is calibrated see 5.2.2).

Select option #1 Gamma Counting from the Sample Counting
Main Menu.

Select option #6 Calibrate a Detector from the Gamma Count
Main Menu.

Select option #1 Energy/Shape Initial Calibration from the
Detector Calibration Main Menu.

Select the desired detector at the Nbr Detector Name prompt
from the Detector Main Menu.

Enter the analysis live time in seconds at the Preset Live Time
prompt. The default time format is in seconds. Spectrum
acquisition times should be sufficient to obtain well resolved
photopeaks with at least 10,000 net counts in each of the
photopeak areas.

Enter a "Yes" at the Wait for Acquisition prompt.

Place a NIST traceable source on the detector in the geometry of
interest. A mixed gamma reference source with non-interfering
calibration energies spanning the nominal energy range of 80 to
2000 kev should be used.

Enter a Return function key to continue with the Calibration.

Enter a Y (Yes) at the "Would you like to use the spectrum
presently in the detector prompt".

Enter a N (No) at the Do you want to turn acquisition off to
calibrate prompt.

Enter the Select function key at the option #1 Energy Calibration
and option #2 FWHM Calibration prompt to select both energy
and FWHM calibration options. The options will be underlined
indicating both are selected.

Select the appropriate calibration certificate number option at the
Certificate Menu prompt.
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5.2.1.14

5.2.1.15

5.2.1.16

5.2.1.17

5.2.1.18

5.2.1.19

Move the mouse and cursor to the low energy photon peak and
select option #1 low energy peak to highlight.

Move the mouse and cursor to the high energy photon peak and
select option #2 high energy peak to highlight.

Enter the PF1 function key to accept low and high energy peak
marker information.

Select the Perform/Update Calibration option at the Calibration
Main Menu.

Select the Review option at the Calibration Review Main Menu.
Energy calibration results should be within + 2 percent of the
known energies. The fitted shape or FWHM calibration results
should be within + 15 percent of the experimentally observed
FWHM shapes.

Enter the PF3 Exit function key to update calibration
information.

5.2.2 Energy/Shape/Efficiency Calibration

5.2.2.1

5.2.2.2

5.2.2.3

5.2.24

5.2.2.5

5.2.2.6

West Chicago Project WCP 363-2

Select option #1 Gamma Counting from the Sample Counting
Main Menu.

Select option #6 Calibrate a Detector from the Gamma Count
Main Menu.

Select option #2 Energy/Shape/Efficiency Update Calibration
from the Detector Calibration Main Menu.

Select the desired detector at the Nbr Detector Name prompt
from the Detector Main Menu.

Enter the analysis live time in seconds at the Preset Live Time
prompt. The default time format is in seconds. Spectrum
acquisition times should be sufficient to obtain well resolved
photopeaks with at least 10,000 net counts in each of the
photopeak areas.

Enter a "Yes" at the Wait for Acquisition prompt.

Page 9 of 22



3.2.2.7

5.2.2.8

5.2.2.9

5.2.2.10

5.2.2.11

5.2.2.12

5.2.2.13

5.2.2.14

5.2.2.15

5.2.2.16

5.2.2.17

5.2.2.18

5.2.2.19

5.2.2.20

West Chicago Project WCP 363-2

Place a NIST traceable source on the detector in the geometry of
interest. A mixed gamma reference source with non-interfering
calibration energies spanning the nominal energy range of 80 to
2000 keV should be used.

Enter a Return function key to continue with the Calibration.

Enter a Y (Yes) at the "Would you like to use the spectrum
presently in the detector" prompt.

Enter a N (No) at the Do you want to turn acquisition off to
calibrate prompt.

Enter the PF1 Select function key at the option #1 Energy
Calibration option #2 FWHM Calibration and option #3
Efficiency prompt to select all three calibration options. The
options will be underlined indicating selection.

Select the appropriate calibration certificate number option at the
Certificate Menu prompt.

Move the mouse and cursor to the low energy photon peak and
select option #1 low energy peak to highlight.

Move the mouse and cursor to the high energy photon peak and
select option #2 high energy peak to highlight.

Enter the Select function key to accept low and high energy peak
marker information.

Select the Perform/Update Calibration option at the Calibration
Main Menu.

Select option #1 Energy, #2 FWHM, #3 Efficiency at the
Calibration Review Main Menu.

Enter the PF3 Exit function key to update calibration
information.

Enter a Y (Yes) at the Would you like to generate calibration
report prompt.
Review the Calibration Report and ensure that the residuals from

the fitted values as compared to the experimentally observed
values are within the following acceptance criteria:
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5.2.2.21

FWHM:

+15%

Efficiency: + 10 %

Verify the efficiency calibration by analyzing a known standard
of the same geometry as a sample as described in the following

section.

5.3 Routine Operations

5.3.1 Daily Checks

5.3.1.1 The Efficiency checks are performed as follows:

West Chicago Project WCP 363-2

5.3.1.1.1

5.3.1.1.2
5.3.1.1.3
5.3.1.1.4
5.3.1.1.5
5.3..1.1.6

5.3.1.1.7

5.3.1.1.8

Place the check source in the proper counting geometry
on the HPGe detector.

Note: A record of the check is maintained in the
computer.

Select option #1 Gamma Counting from the Sampling
Counting Main Menu.

Select option #5 Quality Control from the Gamma
Counting Main Menu.

Select option #1 Calibration Check from the Quality

Control Menu.

Select the desired detector at the Nbr Detector Name
prompt from the Detectors menu.

Select the proper geometry option.

Select the appropriate quality control certificate option
at the Nbr Certificate Name prompt from the Certificate
Files Menu.

Place the check source for the geometry and QA file
sleeted in step G on the detector and Enter a Return to
begin acquisition. Data acquisition will automatically
begin for the preset time established in the quality
control check file.
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5.3.1.1.9 Review the Calibration Check report and confirm the
low and high energy points have passed the bounds test
for the following information:

Peak Centroid
Peak FWHM
Peak Efficiency (Decay Corrected Activity)

5.3.1.1.10 If any of the parameters fail, repair the obvious (such as
a faulty energy calibration) and repeat check.

5.3.1.1.11 Deleted
5.3.1.2 Background Checks are performed as follows:

5.3.1.2.1 Open the shell door and check to ensure counting cave
is empty. Close shell door prior to proceeding.

Note: A record of the check is maintained in the
computer.

5.3.1.2.2  Select option #1 Gamma Counting from the Sampling
Counting Main Menu.

5.3.1.2.3 Select option #5 Quality Control from the Gamma
Counting Main Menu.

5.3.1.2.4 Select option #2 Background Check from the Quality
Control Menu.

5.3.1.2.5 Select the desired detector at the Nbr Detector Name
prompt from the Detectors menu.

5.3.1.2.6 Verify step 5.3.2.a. prior to proceeding and Enter a
Return to start acquisition. Data acquisition will
automatically begin for the preset time established in
the background control check file.

5.3.1.2.7 Review the Background Check report for the presence
of significant peaks indicating contamination.
Decontaminate detector or detector chamber as
necessary.

5.3.1.3 Deleted
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5.3.2 Routine Sample Analysis

5.3.2.1 Place the sample in the proper counting geometry on the HPGe
detector. -

5.3.2.2 Record sample identification information in the Germanium
Sample Log.

5.3.2.3 Select option #1 Count a Sample from the Gamma Counting
Main Menu.

5.3.2.4 Select option #1 the desired detector at the Nbr Detector Name
prompt from the Detectors Menu.

5.3.2.5 Select option desired analysis sequence from the Nbr Analysis
Name prompt.

5.3.2.6 Select the appropriate sample geometry at the Nbr Geometry
prompt from the Geometry Files menu.

5.3.2.7 Place sample on detector in appropriate geometry configuration.
Enter a RETURN to continue. The system will respond with the

Acquisition has started message.

5.3.2.8 Enter the Preset Live Time in seconds at the prompt, if needed.
They are normally pre set already.

5.3.2.9 Enter the Sample ID at the prompt.
5.3.2.10 Enter the Sample Quantity or mass in grams.

5.3.2.11 Enter the desired Sample Units (i.e., grams) at the prompt.
Normally, units are pre-set.

5.3.2.12 Enter the Sample Date/Filter End Date and Time at the prompt.

5.3.2.13 Record Sample Number End from prompt as File # in the
Germanium Sample Log.

5.3.2.14 Review or edit inputs as necessary and select the PF1 function
key to process/accept information.

5.3.2.15 The system message Submitting the procedure which waits for
acquisition to finish will be displayed on the monitor. The

West Chicago Project WCF 363-2 Page 13 of 22



analysis report will be printed at the completion of counting (see
example Attachment #1).

5.2.3.16 At the completion of counting, analysis results will be stored to a
results file on the MicroVax computer.

5.2.3.17  Select the PF3 function to return the counter to the Sample
Counting Main Menu.
6.0 RECORDS/REPORTS/NOTIFICATIONS

6.1 Submit all results to the Health Physics Supervisor.

7.0 ATTACHMENTS

7.1 Attachment #1 HIPGe detector minimum detectable activities (MDA) as
calculated per US-NRC regulatory Guideline 4.14. (Example)

72 Attachment #2 Deleted
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Attachment 1
(Example)
Page 1 of 8

Kerr-McGee Gamma Report Generated 15-JUN-1995 08:50:22
Configuration  : DKA200: [GAMMA.SCUSR.ARCHIVEIBKG_MARINELLI_GE1_MARINELLI_6831.CNF;1

---- Sample Information ----

Semple Title

Sample ID : Marinelli Sample Quantity : 1.00000E+00 EA
Sample Type : Sample Geometry :

Sample Rumber : 6831 Spctrm Collector : RAY LANCASTER
Analyzed 8y :

---- Sample Deposition Information ----
Dep. Correction? : No Dep. Duration :
Deposition Start : Deposition End : 17-FEB-1995 00:00:00

---- Sample Decay/Count Information ----

Sample Date : 17-FEB-1995 00:00:00 Acquisition date : 17-FEB-1995 15:07:19
Decay time : 0 15:07:19.21 % dead time : 0.1%
Elapsed live time: 0 00:16:40.00 Elapsed real time: 0 00:16:40.95

---- Detector Parameters ----
Energy cal. time : 13-FEB-1995 12:10:32 Energy cal. oper.: RAY LANCASTER
Detector name : GE1 Counting geometry: Marinelli
Effic. cal. time : 13-FEB-1995 14:34:23 Effic. cal. oper.: RAY LANCASTER

---- processing Parameters ----

Start chamnel : 50 €nd channel s 8192
Sensitivity : 5.00000 Gaussian Sens. : 10.00000
Critical level? : No Propsgate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 2.00000 ‘Half Life ratio : 30.00000
Abundance timft : 75.00000 WTN error Limit : 3.00000
MDA Width (FuuM) : 3.00000 MDA Confid Level : 5.00000 X

Pk It  Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec XErr Fit

1 0 S11.35 29 0 1.52 1022.83 1018 12 2.90E-02 18.6
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Attachment 1

(Example)

Page 2 of 8
Interference Report Page : 2
Sample ID : Marinelli Acquisition date : 17-FEB-1995 15:07:19

No interference correction performed
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Attachment 1

(Example)
Page 3 of 8
sumary of Nuclide Activity Page : 3
Sample 1D : Marinelli Acquisition date : 17-FEB-1995 15:07:19
Total number of lines in spectrum 1
Number of unidentified lines 0
Number of lines tentatively identified by NID 1 100.00%
*¥** There are no nuclides meeting summary criteria ****
Flags: "™ = Keyline not found »M» = Marually accepted
®E® = Manually edited up" = Nuclide specific abn. limit
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Attachment 1

(Example)

Page 4 of 8
Nuclide Line Activity Report Page : 4
Sample ID : Marinetli Acquisition date : 17-FEB-1995 15:07:19

Flag: “*» = Keyline

West Chicago Project WCP 363-2 Page 18 of 22



Attachment 1

(Example)

Page 5 of 8
Unidentified Energy Lines Page : S
Sample 1D : Marinetli Acquisition date : 17-FEB-1995 15:07:19

It  Energy Area Bkgnd FWHM Chennel Left Pw Cts/Sec XErr XEff  Flags

0 511.35 29 0 1.52 1022.83 1018 12 2.90E-02 37.1 1.32E+00 T

Flags: %T" = Tentatively associated
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Attachment 1

(Example)
Page 6 of 8
Rejected Report Page : 6
Sample 10 : Marinelli Acquisition date : 17-FEB-1995 15:07:19
Half-Life 2-Sigma
Nuclide Half-life Ratio Energy %abund Activity XErcor Rejected by
TL-208  1.41E+10Y 0.00 74.96  3.34 --- Not found --~ Abun.

84.90 1.52 --- Not Found ---
510.84 21.60 2.738E-04 45.73
583.14* 84,20 --- Not Found ---
860.37 12.46 --- Not Found ---
2614.66 99.80 --- Not Found ---
X Abundances Found = 9.69 (Abn. Limit = 75.00%)

Flag: ™® = Keyline
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Attachment 1

(Example)
Page 7 of 8
Minimum Detectable Activity Report fage : 7
Sample 1D : Marinelli Acquisition date : 17-FEB-1995 15:07:19
Bekygrd Energy MDA
fuclide Sum (keV) (pCi/EA)
K-40 é. 1460.81 3.86286+02
TL-208 4. 583.14 1.8799E+01
P8-210 9. 46.50 4 . 2948E+02
81-212 6. 727.47 3.0388E402
8-212 1. 238.63 2.6746E+01
81-214 5. 609.31 3.7202E+01
PB-214 5. 351.92 3.0523€+01
RA-226 19. 186.21 3.9854E+02
AC-228 2. 911.07 5.6099E+01
TH-230 6. 67.67 1.9249€403
PA-234N 8. 92.59 1.2858E+02
TH-234 8. 92.59 1.2858£+02
u-235 16. 185.7% 2.2349€+401
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Combined Activity-MDA Report

Sample ID : Marinelli

---= Non-ldentified Nuclides

Key-Line
Activity K.L.
Nuclide (pCi/EA)
K-40 1.203€+02
TL-208 -1.642E+01
P8-210 1.809€+02
81-212 1.775e+02
PB-212 6.179e400
BI-214 -1.1326401
P8-214 -8.746E400
RA-226 8.464E+01
AC-228 -1.7096+01
TH-230 -8.953e+02
PA-234M -1.519+03
TH-234 ~1.153£+01
u-235 -4.287E+01
West Chicago Project WCP 363-2

Act error

3.339€+02
2.618E+01
3.565€+02
2.192E+02
2.457e+01
4 .289€401
3.272e+01
3.678E+02
6.757E+01
2.260€403
5.105E+03
1.221e+02
9.658E+01

Attachment 1
(Example)
Page 8 of 8

MDA
(pCi/EA)

3.863E402
1.880€+01
4.295E+402
3.039£402
2.675E401
3.720E+01
3.052£+01
3.985€+02
5.610E+01
1.925€403
1.286E+02
1.286E+02
2.235E+01

Page 22 0f 22

Page : 8

MDA error

6.085E+01
4.185€+00
1.5986+02
4. 737E+01
5.070£+00
7.4T8E+00
5.483E400
7.249E401
9.084E+00
3.535€+02
1.951E+01
1.951E401
4. 126E+00

Acquisition date : 17-FEB-1995 15:07:19

Act/MDA

0.311
-0.873
0.421
0.584
0.231
-0.304
-0.287
0.212
~0.305
~0.465
-11.811
-0.090
-1.918



MOISTURE ANALYSIS

1.0 SCOPE
1.1 Purpose

This procedure shall be used to determine the moisture content in soils at the West
Chicago Project.

1.2 Applicability
This procedure applies to all analyses of moisture in soils at the West Chicago
Project.
2.0 REFERENCES

2.1 MAX Moisture Analyzer User Manual.

3.0 DEFINITIONS

3.1 None

4.0 REQUIREMENTS
4.1 Prerequisites

4.1.1 The MAX-50 Moisture Analyzer is operational and warmed up for at least 20
minutes.

4.2.2 The MAX-50 shall be calibrated prior to use.
4.2  Tools and Equipment
4.2.1 Calibration weights, a 10 gram and a 6 gram
4.2.2 Weighing pans, AZI stock number 990-0008-00 or equivalent
4.2.3 MAX-50 Moisture Analyzer

42.4 Scale, if not using the MAX-50 Moisture Analyzer
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4.2.5

Oven, if not using the MAX-50 Moisture Analyzer

4.3 Precautions, Limits

43.1

4.3.2

433

434

435

The MAX-50 Moisture Analyzer uses a heating element in the lid that, while
in use, can cause serious burns if in contact with unprotected skin.

The MAX-50 Moisture Analyzer has a max weight capacity of 20 grams.
The balance in the MAX-50 Moisture Analyzer is a precision balance. Care
should be used when placing or removing items so that the balance is not
damaged.

Gloves shall be worn when handling the calibration weights.

Exercise care when transferring samples in to or out of the oven.

4.4  Acceptance Criteria

44.1

The acceptable range for the calibration test on the MAX-50 Moisture
Analyzer is between 37.48 - 37.54 %.

5.0 PROCEDURE

5.1 Calibration of the MAX-50 Moisture Analyzer

5.1.1

5.1.2

5.1.3

5.14

5.1.5

5.1.6

5.1.7

Verify the analyzer is on and warmed up for at least 20 minutes.

Open the lid and place an aluminum pan onto the sample tray support.
Close the lid and press the start button.

When the "LOAD" light illuminates, press the "% SAMPLE" button.

Open the lid and place the 10 gram and the 6 gram weight on the sample pan.

Close the lid and observe the display. If the balance is operating the display
should read 75-85%.

If the display does not read between specified range, press the reset button,
remove the calibration weights, and place the analyzer out of service.
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5.1.8 Close the lid to start the analysis cycle.

NOTE
The heat lamp will energize as part of the analysis cycle. Care should
be used when opening the lid and handling the weights.

5.1.9 When the heat lamp illuminates, open the lid and remove the 6 gram weight.

NOTE
Care must be used when removing the weight. If the sample pan is
disturbed, the red “SYSTEM FAILURE” light will illuminate and the
display will read “1".

5.1.10 If a system failure occurs, press the reset button, remove the calibration
weights, and restart the test at step 5.1.5.

5.1.11 Close the lid and wait for the analysis cycle to complete.

5.1.12 When the green "FINAL" light illuminates, indicating the completion of the
analysis, the display will indicate the % moisture. If the display does not read
37.48 to 37.54%, place the analyzer out of service.

5.1.13 If the display is within the acceptable range, initial the Lab Daily Routine
Sheet for the calibration.

5.1.14 Open the lid and remove the calibration weights, return them to their storage
location, and close the lid of the analyzer.

5.2  Moisture Determination Using the MAX 50 Moisture Analyzer
5.2.1 Verify the analyzer is energized and has warmed up for at least 20 minutes.

5.2.2 Verify analyzer calibration by observing the sign off on the Lab Daily Routine
Sheet.

5.2.3 Open the lid and remove any sample pans.

5.2.4 Place a sample pan on the sample pan support.

5.2.5 Close the lid and press the "START" or the "HISTART" button.

NOTE
Maximum sample weight of 20g may be analyzed. The display will
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6.0

53

5.2.6

5.2.7

5.2.8

52.9

read out the percent of sample. When sufficient sample has been placed
on the sample pan the analyzer will beep and the amber “CLOSE” light

will illuminate.

When the load light illuminates, open the lid and place the sample in the
sample pan.

When the "CLOSE" light illuminates, close the lid to start the analysis cycle.

When the green "FINAL" light illuminates, the analysis cycle is complete.
The display will read the % Moisture.

Record the % Moisture on the Moisture Analysis Log, Attachment 1.

5.2.10 Open the lid, remove the sample pan, and close the lid.

5.2.11 Repeat steps 5.2.4 to 5.2.10 for each sample to be analyzed.

Moisture Determination using a Scale

5.3.1

532

533

534

5.3.5

5.3.6

5.3.7

Verify the scale to be used has been calibrated for the day by observing the
sign off on the Lab Daily Routine Sheet.

Weigh the sample and determine the net weight of the sample.
Dry the sample for at least 24 hours at a minimum of 100 degrees C.
Reweigh the sample and determine the net weight.

Subtract the net weight measured in 5.3.4 from the net weight measured in
step 5.3.2.

Divide the value obtained in step 5.3.5 by the weight obtained in 5.3.2 and
multiply the value by 100.

Record the value from 5.3.6 as the % Moisture on the Moisture Analysis Log.

RECORDS/REPORTS/NOTIFICATIONS

6.1

Records
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7.0

6.1.1 Lab Daily Routine Sheet
6.1.2 Moisture Analysis Log

6.2 Retention

Records generated in the performance of this procedure will be retained for the
duration of the West Chicago Project.

6.3 Reports
Report analysis results as required for that sample type.
6.3  Notifications

Notify lab supervision of conditions requiring analyzer to be place out of service.

ATTACHMENTS

7.1 Attachment 1 Typical Moisture Analysis Log
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Attachment 1

MOISTURE ANALYSIS LOG
DATE TIME MAX-50 SCALE AS DRY % TECH
USED (Y/N) | SERIAL# | RECEIVED NET MOISTURE | INITIALS
NET WEIGHT
WEIGHT
APPROVED BY DATE:

KMCC West Chicago Project WCP-365-1
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1.0

2.0

3.0

4.0

PORTABLE SURVEY INSTRUMENT
OPERABILITY CHECKS

SCOPE

1.1

Purpose

To provide a means to document the operability of portable survey instruments.

1.2 Applicability
This procedure is required of all project personnel performing radiological surveys
using portable instruments.

REFERENCES

2.1 32 Illinois Administrative Code, Parts 310 and 340, Standards for Protection Against
Radiation

2.2 32 Illinois Administrative Code, Part 400, Notices, Instructions and Reports to
Workers; Inspections

2.3 West Chicago Project, Health and Safety Plan for Decommissioning Activities at the
Kerr-McGee Chemical Corporation Rare Earths Facility, West Chicago, Illinois

24  ANSIN323-1978

DEFINITIONS

Source Check
A test of an instrument's response to a known radiation field in order to verify
operability of the instrument.

REQUIREMENTS
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4.1

4.2

4.3

4.4

Prerequisites

None.

Tools, Material, Equipment

421

422

Calibrated survey meters.

Necessary radioactive sources to verify operability of each type of instrument.

Precautions, Limits

Do not subject portable survey meters to physical abuse or water.

Acceptance Criteria

44.1

442

The survey instruments indicate a satisfactory response to the battery check
prior to each day of use.

The survey instruments indicate a satisfactory response to the check source
(mean + 20%) prior to each day of use.

50 PROCEDURE

5.1

5.2

Portable survey instruments will be source checked, after repair and calibration, or
prior to each day of use.

Alpha Instruments:

5.2.1 Select the desired instruments.

5.2.2 Record the current date and time on Attachment 1.

5.2.3 Check the calibration due date on each instrument to ensure that the
calibration has not expired. If calibration has expired, go to paragraph 5.4
below.

5.2.4 Check instrument for satisfactory physical condition. If excessive dents, torn
Mylar or loose parts are found, place the instrument out of service.

5.2.5 Perform a battery check and record the results on Attachment 1.

5.2.5.1 Replace the batteries if they are low.
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5.2.5.2 If the batteries are dead, take the instrument "out of
service"'.

5.2.6 Perform a source check and record the results in the appropriate columns on
Attachment 1.

NOTE
The instrument must indicate within + 20% of the
expected response (source activity) listed on
Attachment 1.

NOTE
The 43-20 alpha gas probes are interchangeable with
the LM-12 count ratemeters. Periodic field checks
of the instrument using the source attached to the
instrument are required to verify continuing
operability. Should the field check indicate no
response or a reduced response, return the
instrument to determine if the probe requires
replacement or the if instrument requires repair.

5.2.7 Source check each quadrant of the Ludlum Model 43-20 alpha probe and
record the results in the appropriate column.

5.2.8 Average the four quadrant reading and record this value on Attachment 1.
5.2.9 Record your initials next to each instrument checked on Attachment 1.
5.2.10 If an instrument is found to be inoperable, note on Attachment 1 why it is
being placed out of service (i.e. out of calibration, damage repair, etc.) and
go to 5.4 below.

53 Beta Gamma Instruments:

5.3.1 Select the desired instruments.
5.3.2 Record the current date and time on Attachment 1.
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5.3.3 Check the calibration due date on each instrument to ensure that the
calibration has not expired. If calibration has expired, go to paragraph 5.4
below.

5.3.4 Check instrument for satisfactory physical condition. If excessive dents,
broken windows, or loose parts are found, place the instrument out of

service.

5.3.5 Perform a battery check, and record the results on Attachment 1.

5.3.5.1 Replace the batteries if they are low.
5.3.5.2 If the batteries are dead, take the instrument "out of
service''.

5.3.6 Perform a source check with a Cs-137 source and record the results on
Attachment 1.

NOTE
Reference readings shall be obtained on each instrument when
exposed to a check source in a constant and reproducible manner
at the time of, or promptly after, instrument calibration.

5.3.7 Record your initials next to each instrament checked on Attachment 1.

5.3.8 If an instrument is found to be inoperable, note on Attachment 1 why it is
being placed out of service (i.e. out of calibration, damage repair, etc.)
and go to 5.4 below.

54 INSTRUMENT OUT OF CALIBRATION
5.4.1 When a instrument is found to be "out of calibration" or fails an operability

check, immediately notify the HP Supervisor.

5.4.2 Source check failures ("out of calibration") are to be recorded in the
instrument log book and a nonconformance report (NCR) shall be initiated
per QPM-DOC #9, in order to document the necessary corrective action(s)
and to allow for management to assess trends. NCR's are not initiated for
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6.0

7.0

543

544

54.5

54.6

instruments found with expired calibration due dates, and have not been
used.

The HP Supervisor shall determine the last date that the used instrument
passed a source check, or the last calibration date, whichever is most recent.

Based on the last acceptable source check or calibration date, the HP
Supervisor shall identify which radiological surveys were performed since
then with the defective instrument.

The HP Supervisor shall determine whether regulatory or general information
surveys were performed with the defective instrument.

Using previous surveys or previous knowledge of the survey data, the HP
Supervisor shall determine whether the surveys taken with the defective
instrument are acceptable "as is" or whether the surveys must be
reperformed. In the case of regulatory surveys, they shall be retaken, if
possible. If resurveying is not possible, the HP Supervisor will make a
written assessment as fo the quality of the data. This assessment may also
be used to disposition the NCR.

RECORDS/REPORTS/NOTIFICATIONS

6.1  Notifications required by the procedure will typically be verbal to the H. P.
Suvervisor.

6.2  Forward the completed Attachment 1 forms to Health Physics Supervision for review.

6.3  Any instruments that have dead batteries or failed the source checks have been
removed from service and so noted on Attchment 1 and instrument log book.

6.4  Forward the dispositioned NCR to the Site manager for review and project filing.

ATTACHMENTS

7.1  Attachment 1 Portable Instrument Accountability Form (Example)
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ATTACHMENT |

CHICAGO FACILITY

DATE

TIME

P.M.

AM.

STANDARD SN

INSTRUMENT TYPE
AND SERIAL NO.

INSTRUMENT
RESPONSE

SOURCE
ACTIVITY

INSTRUMENT
RESPONSE

BATTERY
CHECK

REMARKS

INITIALS

PAC-4G w/AC-21 PROBE
1505

3986

3992

4015

4022

4044

4058

an

4178

6057-02

6057-03

6057-04

6057-05

KMCC West Chicagd Project WCP 376.5
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ATTACHMENT |

DATE L,

DAILY PORTABLE INSTRUMENT CHECK -WEST CHICAGO FACILITY

ALPHA SURVEY INSTRUMENTS

STANDARD S/N

P.M.

i

INSTRUMENT TYPE
AND SERIAL NO.

SOURCE
ACTIVITY

INSTRUMENT
RESPONSE

SOURCE
ACTIVITY

INSTRUMENT
RESPONSE

BATTERY
CHECK

REMARKS

INITIALS

PRM-6 w/AC-3 PROBE
647

653

736

765

7

1259

Ludlum 43-20 Alpha Detector w/LM-12
Instrument

Average Response

Average
Response

Inst. Number

Indicate quadrant and response

KMCC West Chicag8 Project WCP 376-5
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ALFTACHMENT I

t—
DATE

TIME AM.
PEYTY s d 5 ¢ d
DAILY PORTABLE INSTRUMENT CHECK ~WEST CHICAGO FACILITY PM.
= ALPTA SURVEY INSTRUMENTS | STANDARD /N
INSTRUMENT TYPE SOURCE INSTRUMENT SOURCE INSTRUMENT BATTERY
AND SERIAL NO. ACTIVITY RESPONSE ACTIVITY RESPONSE CHECK REMARKS INITIALS
Ludlum 43-20 Alpha Detector w/LM-12 Average Response Average Indicate quadrant and response
Instrument Response

Inst. Number

KMCC West Chicago Project WCP 376-5
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AlIACHMEN] |

L DATE TIME AM.
o A PP P TRAATLFF 4 TAY ™Y e L B VWanh Nz lWaoeolalrd
AILY PORTABLE INST T CHECK-wesT cHicAGO FACILITY PM.
BE‘A—(JAMMA INSTRUMENTS STANDARD S/N
INSTRUMENT TYPE PROBE BATTERY HIGH VOLTAGE RESPONSE
AND SERIAL NO. USED CHECK CHECK CHECK REMARKS INITIALS
PRM-6
648 HP-210
1263 HP-210
1270 HP-210
E-530
410 HP-270
1133 HP-270
1180 HP-270
PRM-7
364 Nal
699 Nal
704 Nal
707 Nal
H.P.I. 1010
345 Ic
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ATTACHMENT I

I TIME

IDATE AM
™ TR T TR 2 %12 Wahi T
DAILY PORTABLE INSTRUMENT CHECK-wesT cHicAGO FACILITY ] PM.
BETA-GAMMA INSTRUMENTS STANDARD S/N
INSTRUMENT TYPE PROBE BATTERY HIGH VOLTAGE RESPONSE
AND SERIAL NO. USED CHECK CHECK CHECK REMARKS INITIALS
LUDLUM MODEL 3
113990 44-40
115345 4440
115385 4440
115028 44-40
LUDLUM MODEL 3
114947 44-38
115046 4438
115065 44-38
115117 44.38
115375 44.38
KMCC West Chicagh Project WCP 376-5 Page 11 of 11




CALIBRATION OF THE LUDLUM SCALER RATEMETER

MODEL 2221

1.0 SCOPE

1.1

1.2

Purpose

To provide a standard procedure for the calibration of the Ludlum Ratemeter,
model 2221 with the 44-10, 44-62 sodium iodide scintillation probes.

The 2221 is a portable, battery operated, self contained counting instrument
designed for operation with scintillation, proportional or G-M detectors. When
combined with scintillation detectors, the 2221 is used for the detection and
measurement of gamma radiation. This instrument is used for down hole gamma
logging as well as the detection of surface radioactivity.

Applicability

This instrument will be calibrated every twelve months, after repairs, or when the
instrument readings are questionable. This procedure can be used with any
ratemeter/sodium iodide scintillation detector combination. Typically the 44-62
half-inch detector is not used for surface scanning.

2.0 REFERENCES

2.1

2.2

23

24

25

2.6

32 Illinois Administrative Code, Parts 310 and 340, Standards for Protection
Against Radiation

32 Illinois Administrative Code, Part 400, Notices, Instructions and Reports to
Workers; Inspections

West Chicago Project, Health and Safety Plan Kerr-McGee Chemical Corporation
Technical Manual for Scaler Ratemeter, Model 2221

Kerr-McGee calibration standard blocks manufactured by K-M Technology and
Engineering Report TR-94013

Calibration Drum Data 12 July 1995 and Calibration Drum Data from Sewage
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Treatment Plant Report

3.0 DEFINITIONS
N/A
4.0 REQUIREMENTS
4.1 Prerequisites
None.
4.2 Tools, Material, Equipment
42.1 Small screwdriver.
4.2.2 Ludlum Model 500 pulser or equivalent.

4.2.3 Certified, NIST-traceable source of sufficient activity to allow a response
check.

4.3 Precautions, Limit .
4.3.1 The connector cord is easily damaged if the weight of the 44-10 detector

is suspended with it.
4.3.2 Do not leave the reading lamp on for any length of time as it will rapidly
drain the battery voltage.

44  Acceptance Criteria

The instrument response to the certified calibration source should be within +
20% in order to be acceptable.

5.0 PROCEDURE
5.1 Generic calibration applicable to all detectors.
NOTE: Calibrations for Surface activity and downhole logging are
detailed in section 5.2.

5.1.1 Check the battery condition by pressing the "BAT" button with instrument
switched on. If the meter does not indicate the battery charge above 5.3
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6.0

7.0

52

5.12

5.1.3

volts, replace the four (4) D-cell batteries.
Set the threshold value as follows:

5.1.2.1 With the instrument turned on, press the threshold button. Read the
displayed reading, if necessary adjust the "THR" adjustment screw
until the threshold reads 100.
NOTE: The 'THR" adjustment screw is located under the
calibration cover.

Set the window value as follows:
5.1.3.1 With the instrument turned on press the "WIN" button and

observe the reading, if the reading does not indicate approximately
3830 then with the "win button depressed adjust the reading to

3830.
NOTE: The "'WIN" adjustment screw is located under the
calibration cover
SPECIFIC USE CALIBRATION

5.2.1

522

Surface Soil concentration Calibration

5.2.1.1 Use attachment 1 for calibration if the instrument is to be used for
surface surveying.

Downhole logging

5221 If instrument is to be used for downhole logging then
proceed to attachment 2 for the calibration procedure.

RECORDS/REPORTS/NOTIFICATIONS

6.1 Instrument is properly calibrated and available for use or it has been placed out of
service for repair.

6.2  Attachments have been reviewed and filed.

6.3  The equipment history has been updated.

ATTACHMENTS

7.1  Attachment 1 Soil Concentration Calibration Instructions
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73

7.4

7.5
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Attachment 2

Attachment 3

Attachment 4

Attachment 5

Downhole Logging Calibration Instructions
Soil Concentration Calibration Form
Calibration Sticker

Downbhole logging Calibration Data Form
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Attachment 1

CALIBRATION OF 2221 WITH 44-10 FOR SURFACE SCANNING

WORK INSTRUCTION

1. Record the instrument and detector serial numbers on attachment 3.
2. Perform a scaler linear check as follows:

2.1 Record the pulser model/serial number on attachment 3
2.2 Record the calibration due date on attachment 3
2.3 Check the threshold setting to insure that it is set at 100mv, if it is not set
at 100mv then adjust it in accordance with section 5.
2.4 Connect the pulser to the instrument.
2.5 Send 400,4000.40K and 400K cpm pulses into the meter
2.6 Record the meter responses in the "AS FOUND"column of attachment 3.
2.7 If the meter does not indicate the correct response to within + 10%
perform the following steps as necessary:
2.7.1 Send 400 cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.2  Send 4000 cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.3 Send 40k cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.4 Send 400k cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.5 Record the resulting readings in the after adjustment column on
attachment 3
2.7.6 If unable to adjust to within + 10% , place the instrument out of
service for repair.

1.3 PERFORM A VOLTAGE AND BACKGROUND AS FOLLOWS:

1.3.1
132

133

Record the source isotope and serial number on attachment 3.

Perform a source plateau by exposing the detector to a radioactive source and
recording the meter reading at 50 volt increases until a plateau is developed.
record the voltage and the meter reading for each increment on attachment 3.
At selected voltage increments perform a background reading and record the
meter reading on attachment 3 .

1.3.3.1 Set the meter high voltage to between 1/3 and 1/2 of the voltage plateau.
1.3.3.2 Record the selected high voltage setting on attachment 3.

1.4 INSTRUMENT BACKGROUND

1.4.1

Perform an instrument background as follows:

1.4.1.1 Using the four background blocks, perform six - one minute counts (with
the instrument set at the selected voltage) and set in the scaler mode.

1.4.1.2 Record these readings on attachment 3

1.4.1.3 Average the six readings and record the result on attachment 3.

1.5 CALIBRATION SOURCE BLOCK DATA

1.5.1
1.5.2
153
154
1.5.5

1.5.6

Record the source block serial number on attachment 3

Perform six one minute source block counts

Record the results on attachment 3

Average the source block cpm and record the result on attachment 3

Subtract the average background (recorded on attachment 3) from the average
source block cpm .

Record this number as the net average on attachment 3. ~
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1.6 ACTIVITY CALCULATION
1.6.1 Perform the calculation on attachment 3 to determine the activity cutoff value for

7.2 pCi/g.
1.6.2 Sign attachment 3

1.7 CALIBRATION STICKER

1.7.1 Complete the information required on attachment 4 and attach it to the side of the
instrument.
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Attachment 2
CALIBRATION OF 2221 FOR GAMMA DOWNHOLE LOGGING
WORK INSTRUCTION

1. Record the instrument and detector serial numbers on attachment 3.
2. Perform a scaler linear check as follows:
2.1 Record the pulser model/serial number on attachment 3
2.2 Record the calibration due date on attachment 3
2.3 Check the threshold setting to insure that it is set at 100mv, if it 1s not set
at 100mv then adjust it in accordance with section 5.
2.4  Connect the pulser to the instrument.
2.5 Send 400,4000.40K and 400K cpm pulses into the meter
2.6 Record the meter responses in the "AS FOUND"column of attachment 4.
2.7 If the meter does not indicate the correct response to within + 10%
perform the following steps as necessary:
2.7.1 Send 400 cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.2  Send 4000 cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.3 Send 40k cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.4 Send 400k cpm pulses into the meter and adjust the reading for an
acceptable reading
2.7.5 Record the resulting readings in the after adjustment column on
attachment 3
2.7.6 If unable to adjust to within £ 10% , place the instrument out of
service for repair.
1.3 PERFORM A VOLTAGE AND BACKGROUND AS FOLLOWS:
1.3.1 Record the source isotope and serial number on attachment 3.
1.3.2 Perform a source plateau by exposing the detector to a radioactive source and
recording the meter reading at 50 volt increases until a plateau is developed.
record the voltage and the meter reading for each increment on attachment 4.
1.3.3 At selected voltage increments perform a background reading and record the
meter reading on attachment 3 .
1.3.3.1 Set the meter high voltage to between 1/3 and 1/2 of the voltage plateau.
1.3.3.2 Record the selected high voltage setting on attachment 3.
1.4 INSTRUMENT BACKGROUND
1.4.1 Perform an instrument background as follows:
1.4.1.1 Using the four background blocks, perform six-one minute counts (with
the instrument set at the selected voltage) and set in the scaler mode.
1.4.1.2 Record these readings on attachment 3
1.4.1.3 Average the six readings and record the result on attachment 3.

1.5 CALIBRATION SOURCE BLOCK DATA
1.5.1 Record the source block serial number on attachment 3
1.5.2 Perform six one minute source block counts
1.5.3 Record the results on attachment 3
1.5.4 Average the source block cpm and record the result on attachment 3
1.5.5 Subtract the average background (recorded on attachment 3) from the average
source block cpm .
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1.5.6 Record this number as the net average on attachment 3.
1.6 ACTIVITY CALCULATION
1.6.1 Perform the calculation on attachment 3 to determine the activity cutoff value for
7.2 pCi/g.
1.6.2 Sign attachment 3

1.7 CALIBRATION STICKER
1.7.1 Complete the information required on attachment 4 and attach it to the side of the
instrument.

1.8 DRUM CALIBRATION PROCEDURE
1.8.1 If the instrument and detector is also going to be used as a downhole Gamma
logger the following calibration must also be performed.
1.8.1 After the instrument and detector have been calibrated for surface
scanning, perform the following.
1.8.1.1 Connect the detector and the instrument with a 15 foot connecting
cable.
1.8.1.2 Record the standard picocuries per gram for each calibration drum
and record them on attachment 5
1.8.1.3 Calibration Geometry must be the same as the Field Geometry,
i.e. obtain a sample of the geoprobe steel pipe and insert it into
the PVC calibration drums and place the down hole probe inside
the geoprobe pipe.
1.8.1.4 Take three one minute readings in each of the calibration drums
located at the REF, and record the reading in the appropriate
column on attachment 5
1.8.1.5Average the each three one minutes and record the result on
attachment 5
1.9 ACTIVITY CALCULATION FOR WELL LOGGING
1.9.1 Perform a linear regression for the average readings for both the
calibration drums equipped with steel augers as well as the PVC piping
1.9.2 Record the result on attachment 5
1.9.3 Calculate the activity for 5 pCi/g and & 7.2 pCi/g and record the results on
attachment 5
1.9.4 Sign Attachment 5 and forward it for approval
1.10 CALIBRATION STICKER
1.10.1 Complete the information required on attachment 4 and attach it to the side of
the instrument.
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Attachment 3

Edlum Model 2221/44-10 Calibration

Model 2221 serial number:

Probe 44-10 serial number:

Date:

page 1 of 2

Scaler Linear Check

Pulser model/serial number: /

Calibration Due Date:

Threshold set to 100 mv. (tech. init.)
As Found
Pulser setting in cts. Multiplyer . Scaler reading in cts.
X1
X10
X100
X1000

After Adjustment

Scaler reading in cts.

Voltage Plateau

Source isotope/serial number: /

BKGD PLATEAU

volts counts volts

SOURCE PLATEAU

counts

operating voltage selected:

FF

—

—
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Attachment 3 (continued)

Ludium Model 2221/44-10 Calibration page 2 of 2

Model 2221 serial number:

Probe 44-10 serial number:

Date: D window verified at about 3830

Instrument BKGD

1 minute BKDG counts

Average:

Source Block Data
Source block ID:

1 minute Source Block counts

Average: cpm Net Average: cpm

e ————— ———
S t———— ——

Activity Calculation

Net Average source count rate of: cpm divided by 10 =

Times 7.2 = (A)
Square root of (A) = times 2 = (B)
(A) plus the average BKGD = CPM/7.2 pCi
The cutoff value is: (CPM/7.2 pCi minus (B))
Calibration performed by: DATE:
Calibration approved by: DATE:
tasntmahta et A e ————————————————— e ———

-~
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ATTACHMENT 4

CALIBRATION STICKER
Check
SCALER # PROBE # Applicable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2 pCilg = CPM  SOIL CONCENTRATION DOWNHOLE LOGGING
Check
SCALER # PROBE # Applicable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2 pCilg = CPM  SOIL CONCENTRATION DOWNHOLE LOGGING
Check
SCALER # PROBE # Applicable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2 pCilg = CPM  SOIL CONCENTRATION DOWNHOLE LOGGING
Check
SCALER # PROBE # Applicable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2 pClig = CPM  SOIL CONCENTRATION DOWNHOLE LOGGING
Check
SCALER # PROBE # Applicable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2 pCiig = CPM SOIL CONCENTRATION DOWNHOLE LOGGING
Check
SCALER # PROBE # licable Line
CAL DATE TECHNICIAN Geoprobe Pipe
PVC Drum
CAL DUE VOLTAGE SETTING Auger Drum
Cable Length
7.2pCllg= CPM_ SOIL CONCENTRATION DOWNHOLE LOGGING
KMCC West Chicago Project WCP 379-0 Page 120 13 ~




DETECTOR CALCULATION

ATTACHMENT 5

DETECTOR TYPE SER #
CALIBRATION DRUMS W/PVC PIPING: CABLE LENGTH DIAMETER OF PIPE SCH. OF PIPE 40, 80
DRUM NUMBER pClig 1ST COUNT (cpm) | 2ND COUNT(cpm) | 3RD COUNT(cpm) | AVERAGE COUNT
CD41 1.7
CD-8 12.9
cD-7 234
LINEAR REGRESSION FORMULA Y= A +BX WHERE Y= CPM AND X= pCilg
A= R= 5.0 PCl/g = CPM
B= 7.2PCilg = CPM
CALIBRATION W/STEEL HOLLOW STEM AUGER PIPING: CABLE LENGTH DIAMETER OF PIPE SCH. OF PIPE 40, 80
DRUM NUMBER pCilg 1ST COUNT(cpm) | 2ND COUNT(cpm) | 3RD COUNT(cpm) | AVERAGE COUNT
10 24
12 5.8
13 224
LINEAR REGRESSION FORMULA  Y=A+BX WHERE Y= CPM AND X= pCilg
A= R= 5.0 pCilg = CPM
B= 7.2pCilg = CPM
CALIBR. DRUMS W/PVC & GEOPROBE STEEL PIPING: CABLE LENGTH DIAMETER OF PIPE SCH. OF PIPE 40, 80
DRUM NUMBER pCilg 1ST COUNT(cpm) | 2ND COUNT(cpm) | 3RD COUNT(cpm) | AVERAGE COUNT
£D-1 1.7
CD-8 12.9
CcD-7 23.4
LINEAR REGRESSION FORMULA  Y=A+BX WHERE Y= CPM AND X= pCilg
A= R= 5.0 pCilg = CPM
B= 7.2 pCilg = CPM
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